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SILK IN ASSAM. 

By E. STACK, Esq., C.S., 1884. 


/.—ASSAM AS A SOURCE OF SUPPLY *TO THE ENGLISH 

MARKET. 

Soke misapprehension seems to prevail among English silk- 
spinners with regard to the nature of the silk- 

Commercia) wortlilesa- •^orms whicli furnish the silks of Assam. I 
HOBS 01 the wild biJk- n i i t • i 

worinis of Assam. und the domesticated and m included m 

Mr. Wardle’s pamphlet on the wild silks of 
India, while in a lecture on silk-spinning delivered in the Technical 
College, Glasgow, the tusser worm is alluded to as generally cultivated 
in this province. A similar misconception (so far as Assam is con- 
cerned) appears to-pervade the Resolutions of the Government of India 
of the 23rd November 1875 and of the^Sth February 1879, directing 
tusser to undomesticated silk-spinning worms in general and to the 
attention silkworm in particular, and asking for certain information 
regarding them. The information required will be found in the 
second part of this note ; but in treating of the silks of Assam it is 
desirable to malfe it clear at the outset that from the wild silkworms 
of Assam nothing whatever is to be expected. They may possess a 
scientific interest, but they are certainly destitute of all commercial 
value, present or prospective. Their cocoons in the wdld state are 
not to be found in numbers anything like sufficient to repay the 
cost of collecting, or' to furnish the slightest hope that they will 
ever be able to supply the English market. It is exceedingly doubtful 
whether by the most stren^ious efforts one hundredweight of wild 
cocoons of all sorts could be collected in the whole of the Assam 
Valley. The commonest of all is the variety of tusser called 
kutkuri in Assam, and this is so rare that virtually one never hears 
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of it. In times previous to British rule, this worm used to be 
cultivated to a small extent in the vicinity of Jorhdt, but it has 
long fallen out of fashion ; and in 1877 the Chief Commissioner of 
Assam (Colonel Keatinge) was of opinion that to attempt to create 
a tusser silk industry in this province would be simply to court 
failure. More recently, the failure of Major Coussmaker’s operations 
in the Deccan has proved the futility of attempting to make any- 
thing out of tusser in Assam, where it is vastly les^ abundant. 
Such being the prospects of tusser, it is hardly necessary to speak 
of the other wild worms of Assam. Eight species are described 
hereafter, whereof three are the wild varieties of the jpat, muga^ and 
eri worms, and none of them are turned to any practical account, 
though cocoons found by chance in the jungle may occasionally be 
brought home by the cultivator and reeled or spun together with 
cocoons of his own brood. In the wild state they occur but 
sjmringly, their principal habitat being the dense and unpeopled 
jungle of the submontane tracts, while the possibility of domestica- 
ting them need not be considered for a moment. It is not to be 
expected that the Assamese, w^ho take so little care and trouble 
with the domesticated worms they have already, could ever be 
induced to make experiments with a new species, nor is there any 
reason to believe that the produce of the wild Avorms, even if 
successfully cultivated, would prove in any way superior to the 
existing silks of Assam. 

2. Dismissing the wild worms, therefore, from consideration 

l ie domesticated silk- altogether, w« have three kinds of domesticated 
worms of AsHam. w^orms 111 Assam, or rather, it may be said, in 

the Brahmaputra Valley, * for the Surma 
Valley is not generally a cowntry of silk cultivation. These are 
the^a^ or mulberry worm {bombyx t€xtor)\ the muga or 5W77i-feeding 
worm (a7itAerc&a Assama)f whose cocoon, like that of the can 

be reeled ; and the castor-oil worm {aitacus ricini)^ yielding a silk 
which is never reeled, but spun by band. Looking simply to their 
commercial potentialities, these three species of silkworm may at once 
be reduced to two, by striking off the mulberry worm {pat)^ on 
account alike of the costliness of its silk, the scantiness of the present 
supply, and the difficulty of extending its cultivation. The two 
remaining species, the muga and en, present a much more hopeful 
field of enterprise. They are produced in considerable quantity 
already ; they are thoroughly adapted to the climatic eonditions of 
Assam (being, indeed, probably indigenous to this part of India); 
and there is no obvious reason why their cultivation should not be 
capable of immense development. The eri is the more promising 
of th^ two, both because it is ohea|>eF and more abundant, and also 
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because, being/eared entit^ely indoors, its cultivation does not entail 
that troublesome necessity of watching by night and day which is 
imposed upon the wu^a-breeder during the period that his wottiis 
ore on the trees. The muga^ indeed, yields the finer silk, but as 
it is only in the roughest shape that Assam silk can hope to become 
an article of demand in the English market^ the difference 
of quality will perhaps prove to be a matter of secondary 
importance. 

3. Theffe are two forms in which a silk trade is conceivablfe 
Form of silk trade pos- between Assam and England. We may 
^bie between Assam and export the thread, or we may export the 
‘ cocoons. It may be said at once that the 

export of thread would never pay. Muga thread is now selling at 
about Rs, 8 and eri at about Rs. 5 the seer (6^. 8d, and 4s. 2d. *the 
pound) ; and when it is remembered that the reeling is of the rudest 
character possible, that^the thread is coarse and uneven, and that 
no two skeins, as a rule, will be found to correspond in quality, it 
will easily be understood why muga is incapable of competing with 
the finer and not more expensive silks of Bengal ; and, indeed, in 
Bengal itself the silk-rSeling business has for some time been in a 
stationary or decaying condition. Eri thread is sdll more uneven, 
gouty, and knibby/' and would probably be regarded by the 
English manufacturer as unfit for employment for any purpose. 
From the export of cocoons, on the other hand, there may possibly 
be something to hope. The manufacture of silk plushes and similar 
fiabrics out of waste cocoons imported from India or China is a flour- 
ishing branch of the silk industry in England, and although China 
has hitherto been the principal source of supply, there is no reason 
why Assam should not contribute large-^quantities of an article which 
is produced with so much ease in the valley of the Brahmaputra. 
The kind of thing that is wanted is described in the following 
words by one of the English gentlemen engaged in its manu- 
facture : 

The class of silk called silk is made by a combing and carding 
process out of the refuse of thrown silk, and out of cocoons that are damaged 
and not windable, and out of pierced cocoons, as we name those from 
which the moth in the order of nature has escaped. It is in this latter 
condition that I think wild* silks should be found somewhere in India, 
and this is what I principally want. I do not wish to wind such silk, 
but to spin it into fine thread. It is no matter how broken and rough 
it may look, or how much it is knocked about, torn, or crushed. I only 
want it as free as possible from the dead bodies of the worms, and of such 
foreign matters as sand or branches. It will not look like silk at all, till the 

* . been noted that silk, properly so called, can never become an 

rliclo of commerce in Assam. 
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gum and dirt are boiled and washed out of it. You observe I ask nothing 
from India that requires skilled labour or machinerj ; only fo collect the raw 
material in a state in which it must be almost valueless in India,* and^let us 
by our superior mechanical appliances make something of it here. * ' * * 
Eri I like best for its whiteness. 1 believe it breeds frequently, but I do not 
believe any amount of cultivation could get thrown silk out of it. I mean 
of course, to bo of any commercial value. • * • Muga is darker than er*, 

but has some other properties that are valuable, principally as a spun silk. 

* * * No &ri or muga waste cocoons have, as far as I know, ever been 
sold in the London market. I only know trifling samples having been tried 
too small to base any value upon. * * * Tuaaer waste silk, however, is 

regularly sold in London. It comes both from India and China ; the price is 
about Is. 6d. the pound, and it is very dirty. 1 should say the eri and muga 
would be much more valuable. 

,In a letter from another frrm engaged in the same business, 
I find the raw material described as “ pierced or spoilt cocoons — 
cocoons from which the moth has worked itself out and escaped,” 
while cocoons with the chrysalis inside them are not wanted at 
all. . • . . 

Now, in comparison with other parts of India, Assam seems to 
possess superior capabilities for supplying a demand of this nature* 
The conditions of tusser cultivation in Bengal, as described by the 
Commissioner of Chota Nagpur (Supplement to Calcutta Gazette of 
31st October 1883) appear much less favourable than the conditions 
of muga cultivation in this province. He calculates that a man can 
tend 15 trees, yielding 450 cocoons in an ordinary year and 1,500 
in a bumper year, such as occurs occasionally ; and the selling price 
of the cocoons is 160 the rupee. The muga cultivator in Assam 
would obtain more than 3,000 cocoons from an equal number of full- 
grown sttTO-trees, and the price of the whole cocoons is about 600 
the rupee. It follows that Assam ought to be in a much better 
position to supply cocoons to the English silk-spinner than the 
principal tnsser-producing districts of Bengal. If a similar calcula- 
tion be made with regard to eri cocoons, the result appears still 
more favourable. 

4. No attempt seems ever to have been made to develop the 
cultivation of mtiga for the English market, 
oniuvi’.tn ^ut wc havc the record of Mr. C. H. Lepper's 
experiment with en in the Lakhimpnr district 
about 1872-73. Mr, Lepper was commissioned by Messrs. Lister 
& Co. to take up land and try the experiment of rearing the eri 
worna on a large scale, so as to thoroughly prove the practicability 
of procuring silk in sufficient quantity to n;ake the business pay. 
His choice of a site in the southern portion of Lakhimpur was 

* It is not valnoless, having its use and its price among the natives of India. 
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perhaps an unfortunate one, as the worm is much more widely 
cultivated on the confines of Edmrfip and Darrang. He found the 
climatic conditions exceptionally favourable, the supply of food abun> 
dant, and the worm so peculiarly adapted to breeding as to suggest 
the belief that with proper care a constant rotation of crops could be 
obtained, so that the operations of breeding and spinning might go 
on uninterruptedly all the year round. Some experiments made with 
the cocoons also pointed to the possibility of considerably improving 
them in size and quality. But the difficulty of procuring labour, 
and its costliness when procured (local labour being quite inefficient), 
were so great as to deter him fl'om advising Messrs. Lister & Co. to 
continue operations. His own estimate was that the cost of suitable 
buildings, on even a moderate scale, to replace the native style of 
house, which is not pcoof against dam^, rats, or insects, would not 
be less than £3,000. A similar attempt was made some six years 
ago by a European in the neighbourhood of Rangia, in Edmrfip, 
but he was compelled to abandon it after losing his entire crop by 
disease. 

6. In the face of these precedents the prospect of m cultivation 
on a large scale, either by the Government or 
m^e***"”*"'* private enterprise, is not encouraging, and 

the difficulties are still greater in respect of 
muga. But the case is difierent with the native breeder, who 
spends nothing, and, therefore, can suffer no loss. Were a market 
once opened for muga and eri cocoons at fixed rates and in unlimited 
quantity, it is probable enough that the cultivators would be glad 
to bring their cocoons to it, and that, under the stimulus of a regu- 
lar and certain demand, the supply would soon begin to increase. 
Only the waste cocoons— the perforated cocoons through which the 
moth has been allowed to eat its way — would be required, and the 
seller would not even be put to the trouble of boiling his cocoons as 
he does now before oftering them for sale. The practicability of 
getting up a supply for the English silk-spinner in this way 
depends, of course, upon the price which he finds it worth his while 
to offer for the article supplied. Some light ought to be thrown 
upon this question by the reports of certain English firms upon the 
samples of muga and eri despatched to them from Gauhdti last 
November. The whole quantity was 41 lbs. of whole muya cocoons 
and 246 lbs. of waste eri cocoons. The former costs Rs. 17-14-0 at 
the place of sale,*the latter Rs. 71-14-0. Taking the rupee at Is. 8«f., 
these prices represent a rate of 9§d. and per lb. respectively. 
The rate of ^\d. per pound for whole cocoons ot the muga species 
(450 to the pound) is doubtless a prohibitive one, but it is believed 
that woLste cocoons sell at about the same price, weight for weight, 
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and in that case it would probably be worth while to export them to 
England if the price ruling there were Is. Bd. per pound. The waste 
m cocoons are so cheap as to leave a much larger margin of profit, but 
their value in the English market may prove to be comparatively low. 
The matter, however, has now been brought to the test of experi- 
ment, and if these prices prove capable of attracting English silk- 
spinners, there will probably be no difficulty in obtaining a much 
larger supply next year, simply by proclaiming that the Government 
is prepared to buy all cocoons offered for sale at these rates in stated 
markets of the chief silk-producing tracts. Even as it is, the 
demand for waste silk in England has already begun to attract a 
trade in eri cocoons, and some 400 to- 500 cwt. are exported 
annually from Goalpara to Calcutta for shipment to London. This 
supply, however, is very far from representing the full productive 
capability of the Assam Valley. 


27.— DESCRIPTION OF THE VARIETIES OF SILKWORMS 

FOUND IN ASSAM. 

A. — Domesticated Silkworms. 

1. THE EFI WORM AND SILK. 


6. The m worm' (^attacus ricini) derives both its scientific and 
„ . i its vulgar name from its attachment to the 
castor-oil plant {jncinits commMms), called en 
in Assamese. It feeds also on the keserii {heteropanax jragrans)^ 
and there are several other trees, as the gulancha {Jatropha curca8\ 
the gamri (^Gmelina arborea)^ and even, it is said, the,. common 
bogri or ber tree {zizyphus jujuba), which the worm can thrive 
on in its later stages, if other food is not procurable in sufficient 
quantity.. The eri worm is a multivoltine and is reared entirely 
indoors. The castor-oil plant grows abundantly in the raiyat’s 
garden, springing up from dropped seed in every little patch 
of unoccupied land around his house. The tending of the 
worms devolves principally upon the women of the family, and 
goes on all the year round. As many as eight broods can 
be obtained in twelve months, but the number actually reared 
never exceeds five or six, and depends a good deal upon the 
quantity of food which chance has provided for the worms, since no 
icare is taken to ensure a supply by planting out trees. It is the 
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autumn, winter, and spring broods, spinning their cocoons in 
November, February, and May, respectively, which are chiefly 
destined* for use, and of these the spring cocoons are the most 
numerous, and yield the most silk. The broods of the rainy 
months — June to September — are reared for the purpose of 
perpetuating the stock. But both breeding and spinning, to a 
greater or less extent, go on all the year round. 

7. Cocoons reserved for breeding are placed in a round basket 

^ , woven of bamboo, with a narrow mouth, and 

for breeding. liiing lip 111 the house out of the way of 

rats and insects. After about 15 days in the 
hot season, and 20 to 30 days in the colder months, the moths 
emerge, and are allowed to move about in the basket for four-and- 
twenty hours. The females, distinguished by their larger body and 
broader and flatter abdomen, are then tied to pieces of reed or ulu 
grass by a ligature passing under the shoulder-joint of a pair oi 
wings on one side of the body only, leaving the pair of wingi^ on 
the other side free. Ten moths will thus be tied to a piece of reed 
two feet long. The males, though left at liberty, do not attempt to 
fly away, but remain with the females to which, they have attached 
themselves until the latter have laid their eggs, w'hen the males 
depart. If some of the females, as may easily liappen for want of 
any criterion of sex in the cocoon, are unprovided with males, they 
are exposed on the eaves of the house in the evening, and are visited 
by any stray males that may be in the vicinity. The female lays 
about 200 eggs in three days, aud the life of the moth lasts a day 
or two longer. 

8. The eggs are picked off the straws, wrapped in a piece of ' 

„ , cloth, and hung up in the house. The period 

OI hatching varies with the season : in the 
month of May, with an average temperature of 83°F., it lias been 
found not to exceed a week, but in the winter it is about 15 days, 
and in the months of medium temperature 9 or 10 days is the usual 
term. When the eggs begin to hatch, the cloth is opened, and 
tender leaves of the castor-plant, previously crushed between the 
fingers to render them still softer, are supplied to the youtig worms 
for food, and subsequently they are transferred to a bamboo tray 
suspended in a place of safety. As the worms grow stronger, older 
leaves are given to them. Their supply of food is occasionally 
intercepted by swarms of caterpillars appearing on the castor-oil plant 
about the month of June. These must be carefully removed from the 
leaves that are given to the silkworms, ai!d the leaves themselves 
washed in water. It is at seasons like this that the leaves of a variety 
of trees are used as substitutes for the' fovourite food of the worm. 
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Diseases and enemies. 


9. Large numbers of the worms are lost by disease, of which 
neither the nature nor the remedy is known, 
but which probably has its origin in*unclean- 

liness. No care is taken to remove the excreta, nor are the dead 
worms regularly rejected. The native account of the disease is 
simply that the worm ceases to eat and withers away. Some 
good eflfects are said occasionally to follow from sprinkling water in 
which tuUi leaves have been steeped over the worms among which 
this disease has made its appearance. The ichneumon fly is a deadly 
enemy. Its bite, which leaves a black mark, usually proves fatal to 
the worm at the next moulting ; and if the wound has been inflicted 
after the last moulting, the worm spins a smaller cocoon and dies 
before it is completed, leaving the eggs of the fly to hatch inside the 
cocoon. Bats are still more destructive, sometimes sweeping off 
an entire brood in a single night. The cultivator is careful to 
abstain from praising his crop of worms, lest any of these calamities 
should overtake them. 

10. The number of moultings is four, known locally as hdlvdia^ 

T ., ... _ duirkdta, tinirkdta, and ch&rikdta ; the first term 

Life of the worm. 

three others merely mark the order of the moultings. Mr. Thomas 
Hugon, who held the office of Sub- Assistant (corresponding to the 
present office of Assistant Commissioner) in the Nowgong district, 
contributed a very carefully written paper upon the silkworms of 
Assam to the Proceedings of the Asiatic Society of Bengal for 
1837, whence the following description of the m worm is taken : 
“ The caterpillar is first about a quarter of an inch in length, and 
appears nearly black. ” (The colour is, perhaps, more exactly 
describetl as a blackish yellow.) “ As it increases in size, it 
becomes of an orange colour, with six black spots on each of the 
twelve rings which form its body. The head, claws, and holders 
are black ; after the second moulting, they change to an orange 
colour, that of the body gradually becomes lighter, in some approach- 
ing to white, in others to green, and the black spots gradually 
become the colour of the body. After the fourth or last moulting, 
the colour is a dirty white or a dark green. On attaining its full 
size, the worm is about 3^ inches long.” According to one series 
of observations, it would appear that in the hot months the first 
change of skin occurs three days after hatching, and the rest follow 
at intervals of three days, while the worm begins to spin on the 
fourth day after the final change, or. the 15th day after hatching. In 
the cooler months, the period before each moulting is four or five days, 
making 20 to 25 days between hatching and beginning to spin ; and 
in the winter season the worm lives a whole month, or even longer. . 
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After the final moulting, the worms are transferred from the tray, 
to forked twigs of the castor-oil plant, with the leaves on, suspend- 
ed across a piece of reed. As the worms attain maturity they 
cease to feed, and crawl to the top of the fork ; and if held up to 
the ear, and gently rolled between .the fingers, their bodies emit a 
crackling or rustling sound. They are now placed on the jdli, which 
consists of a bundle of dried plantain leaves, or of branches of trees 
with the withered leaves attached, and this also, like the feeding-tray, 
is suspended from the roof within doors. Here they begin to spin, 
usually on the same day, and not unfrequently two worms will 
select the same leaves as their covert, and join their cocoons together. 
The time occupied in spinning is three to six days. 

11. It will be gathered from the foregoing that a complete cycle 

Duration of cycle. twelve w'eeks 

in winter, or as short as six weeks in summer, 
while in the intermediate months it varies betwe^en these extremes. 
The maximum and minimum periods are shown, in the subjoined 
table : 


• ^ 

Hatchinjir 

••• 

Mintmum 

days. 

... 7 

Maximnm 

days. 

15 

As a worm 


... 15 

32 

Spinning cocoon • . . 

••• 

... 3 

6 

In the cocoon ••• 

••• 

... 15 

80 

As a moth (up to laying of eggs) 

... 3 

3 

Total 

••• 

43 

86 


12. The dimensions of a full-sized cocoon are about 1^ inch in 
length by f inch in diameter. The cocoon 
le cocoons. without the chrysalis weighs five grains. It is 

destitute of floss. Its proper colour is white, but a large proportion 
of the cocoons are of a dark brick-red colour, for which it is ditiicult 
to account. Mr. Hugon, after noting that the colour of the 
mature worm is either dirty white or dark green, adds— “ The 
white" caterpillars invariably spin red silk, the green ones white.” 
However this may be, it is at least certain that worms of the* same 
brood, fed on the same leaves, will produce dark and light cocoons 
indifferently. The dark colour can be purged away by boiling the 
cocoon in alkali water. It is said that in some places where 
cocoons are sold the white cocoons are sorted out, and command a 
higher price. There seems to be reason to believe that, with proper 
care in providing the worms with suitable shelter for spinning, the 
proportion of white cocoons could be increased, and the quality also 
of the silk could be inaproved. Mr. C. H. Lepper, who in 1872 
attempted the experimental cultivation of the eri worm in the 
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Lakhirapur district on a considerable scale, found that darkness in 
the place of spinning was a favourable condition. Some cocoons 
spun in a wine-case nearly filled with loose shreds of newspaper, 
and with the lid closed, proved to be perfectly white and excep- 
tionally good. 

13. in preparing the cocoons for use, the first step is to 

destroy the life in the chrysalis. For this 

purpose exposure to the sun during one or 
two days is usually sufficient, and this is the method preferred by 
the cultivators, as enabling them to keep the cocoons longer, and 
avoiding the discolouration which is caused by fire. When fire 
has to be employed, it is applied under bamboo trays upon which 
the cocoons are placed. Cocoons intended for immediate use 
are boiled for two or three hours in an alkaline solution of 
the ashes of the plantain stem in water, which serves the double 
purpose of killing the chrysalis and softening the cocoon. Usually, 
however, the cultivator keeps his cocoons until he has a stock 
sufficiently large to make it worth his while to begin to spin . 
He then boils them in the solution described above ; or the ashes 
used may be those of grass, rice-straw, or the stems and leaves of 
the castor-oil tree, or of various other plants. In this way cocoons 
several years old, if they have been kept uninjured, can be softened 
and rendered capable of spinning. After this process, the cocoons 
are opened, and the chrysalis is extracted ; they are next washed 
white, slightly kneaded in the hand, dried in the sun, and are then 
ready for use. The eri cocoon has been successfully reded in 
Italy, and experiments have shown that it can be reeled in India, 
but the only method employed by the cultivator is that of spinning 
off the silk by hand. At the time of spinning, the empty cocoons 
are placed in an earthen bowl containing water, with which a 
little cowdung is sometimes mixed. Each cocoon is taken up 
separately, and the silk is drawn off in a coarse' thread, nearly 
as thick as twine. Uniformity of thickness is roughly preserved 
by rubbing the thread between the finger and thumb, and in 
this way also new cocoons are joined on. It is said that six 
spinners can spin about 4 chitaks (8 ozs.) of thread in a 
day, consuming thereby some 1,200 to 1,500 cocoons. A seer 
(2 lbs.) of empty cocoons will yield about three-quarters of a seer of 
thread. 

14. Cocoons prepared in the manner above described are sold 

at Rs. 2^ to Es. 3 per seer of about 3,600 
thread” and* cloth. cocoons, but the waste cocoons out of which 

the moth has been allowed to make its' ^ay 
{kkola cocoons) can be bad at about one-fourth of this rate. Pierced 
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eri cocoons sell in Calcutta at Its. 60 to Rs. 70 the maund 
(82 lbs.). Cocoons containing the desiccated chrysalis sell at the 
rate of 1,200 to 1,500 the rupee, or about 9 annas per seer of 700 
cocoons. These prices, however, are liable to great fluctuations, 
and it must not be supposed that there is anything like a fixed rate 
for cocoons. They are nowhere oflered for sale in open bazar ; 
and whether they can be procured in the villages or not depends 
very much upon the character of the season. If the brood has 
been a plentiful one, the superfluous cocoons are for disposal ; if not, 
the cultivator will not part with those which he has reserved for 
his own use. The value ol the thread varies from Rs. 4 to Rs. 7 
per seer, and the most important fabrics woven from it are waist* 
cloths {dhoti) and sheets (bor kapor). The latter are large pieces 
of cloth about 6 to 7 yards long by 4 to 4^ feet in width, and their 
price varies from Rs. 7 to Rs. 20, according to quality. The 
cloth is often extremely coarse, and of a dark colour and open 
texture, but it is always very durable, and the texture grows closer 
by wearing, as the nap or floss rubbed off the thread serves to fill the 
interstices. A superior piece of eri cloth, on the other hand, is 
nearly as white as linen, and fine enough to make a travelling 
dress for a lady. One excellent quality of these fabrics is their 
exceeding durability, an ordinary bor kapor is reckoned to last 
thirty years. 

15. The eri worm is cultivated to a greater or less extent 
. „. .. in every district of the province. Being 
regarded as of doubtful punty, it is left prin- 
cipally to Rabbas, Meches, Kacharis, Mikirs, Kuki.s, and other non- 
Hindu tribes. In the submontane country inhabited by the Kacha- 
ris and their cognates, along the north of the districts of Gofilpdra, 
Kdrarfip, Darrang, and Lakhimpur, almost every house has its 
patch of castor-oil plant, on which eri worms are fed. In some parts 
of this region the Marwari traders make advances to the cultivators 
in October, when the revenue is falling due, and take repayment 
afterwards in thread or cloth, and both these products are commonly 
exposed for sale in the petty markets in the same manner as other 
articles of village merchandise. A good deal of bri is also produced 
in the district of Sibsdgar, and in Upper Assam generally the raiyat 
may be seen swathed in a warm sheet of coarse eri cloth in the 
winter mornings and evenings. Throughout the whole range of the 
southern hills, from the Miklr country to the GAro, eri thread is in 
great request for weaving those striped cloths in which the moun- 
taineers delight. An estimate of 183 cwt. (250 maunds) has been 
furnished for the outturn of the North Cachar section of these hills, 
and a similar amount for the Khdsi Hills district. The Mikirs, 
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Kukis, and Gdroa cultivate the worm for themselveB, but the hand- 
some and durable cloths worn by the Ehdsis and Syntengs are 
woven of thread procured from Mikir and Euki breeders inhabiting 
the lower hills on the northern and southern faces of the range. All 
these people eat the chrysalis with avidity, considering it especially 
delicious in the form of curry. Eri is but little cultivated in the 
plains of Sylhet and Cachar. 

16. .In the absence of any large* markets, and indeed of any 
Onttum of silk regular trade in either the thread or the cloth, 
it would be quite useless to attempt to conjec- 
ture the probable outturn of eri silk in Assam. An estimate 
of 25& cwt. (35 maimds) has been furnished for the produce of 


EAmrdp, 177 cwt. (242 maunds) for Darrang, and 205 cwt. 
(280 maunds) for f^owgong, but the latter district probably 
produces less eri than either of the other two, and the estimate 
may be regarded as mere guesswork. In no district does the 
produce . do much more than supply local wants. A trade in 
CO.C0003, to the extent of 400 or 500 cwt. yearly, has sprung 
up between Godlpdra and (.Calcutta, whence the cocoons are 
shipped for England. They are said to come chiefly from 
Upper Assam. The cloth which finds its way to the shops 
of the Marwari traders is by them exported to Bengal. The 
mountaineers of Bhutan who visit the plains in the winter 
carry away with them a considerable quantity both of cloth and 
yarn. The quantity ofcloth is estimated at 2,000 pieces, while 
the yarn is dyed by the Bhulias and woven into gaily-coloured 
coats and striped cloth, some of which find their way back to 
the bazars of Assam. Tlie value of the silk thus exported 


from the three Bhutia fairs in the Darrang district last year 
was returned as Ks. 43,000, and probably we may allow as 
much more for the Bhutia trade in Edmriip. As regards its 


use in the province, however, the general opinion is that the 
native eri is being supplanted by cotton goods from England. 
It is alleged that the cloth is procurable with more difficulty 
now than formerly, and it is certain that the price has risen 
greatly within the last thirty years. If we go back so far as 
fifty yettrs, we find the 3 'arn selling for two rupees a seer in 1834. 
‘Ihere is, however, reason to doubt whether en was more easily 


procurable then than it is now, and perhaps the rise of price is 
chiefly to be explained by the influx of money which has accompa- 
nied the development of tea cultivation. It is impossible to say 


.whether the actual outturn is less or greater now than at any former 
period. There is no natural obstacle to an increase of production 
to any imaginable limit. 




IJL THE MUGA WORM AND SILK. 


17. The scientific name of the muga silkworm (anth&rcea Aa^ 

„ , ... •aamoea) ' denotes its peculiar connection with 

Assam, and in fact it is found in no other part 
of India except Dehra Dun, where it occurs sparingly. Its Assamese 
name is said to be derived from the amber colour of the silk, and iS 
frequently used to denote silk in general, so that eri rmtga means eri 
silk, hutkuri muga, tusser silk, and so on ; the genuine muga being 
distinguished by* the title of sompatia muga, or silk yielded by the 
worm that feeds on the sum-leaf. It i? a multivoltine worm, and is 
commonly said to be semi-domesticated, because it is reared upon 
trees in the open air ; but in fact it is as much domesticated as any 
other species, being hatched indoors, and spinning its cocoon indoors, 
w'hile during its life on the tree it is entirely dependent on the 
cultivator for protection from its numerouh enemies. The sum tree 
{rnachilus odoratissima) furnishes its favourite ‘food ; but in Lower 
Assam it is extensively bred on the sudlu {tetranthera monopetala). 
The leaves of certain other forest trees— the dighlati {tet, glauca) 
the pdtichanda (cinn.' obtusifoUum), and the bamroti {sympheos 
grandifiora ) — can be eaten by the worm in its maturer stages if the 
supply of its staple food begins to fail ; but sum and the stidlu are 
the only trees upon which the worm yielding the ordinary muga 
silk (as distinguished from champa and mezankuri, which will be 
mentioned hereafter) can be permanently reared. The sum-f^d 
worm is considered to yield the more delicate silk, and sudlu 
trees on the edges of s^im plantations are generally left untouched, 
though small plantations ofsu^^uonly may occasionally be met with. 

18. Five successive broods are distingui8hed_,by vernacular names 

roughly denotihg the months in which the 
Number of broods in a -^yorms are bred and spin their cocoons. These 
are the kdtia brood, in October — November; 
jdruaia the coldest months, December — February ; the jethua in the 
spring ; the aAarua in June — July; and the bhddia in August — 
September. But it is only in few parts of the Assam Valley that this 
regular succession of broods is maintained. The aharua and bhadia 
broods are reared chiefly in the district of Kdmriip, whence cocoons 
are exported for the kdtia brood in Upper Assam. In Darrang 
and Sibsdgar the only broods for use are the kdha, gdrua, and 
jethua ; while in Lakhimpur only thejdrtm and jeihtui are generally 
in fashion. The worm is said to degenerate if bred all the year 
round in Upper Assam ; and another reason for the discontinuance 
of breeding in the summer is that the mm forests are flooded 
the rtuns, the watching of the worms becomes more troubl«iome, 
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and losses increase. Hence the breeders of Upper Assam generally 
go down to KAmriSp or Nowgong to buy cocoons at the beginning 
of the cold season. Occasionally, a bhddia brood of inferior 
quality is reared in Sibsdgar on a highlying patch of sum land. 
Even in Jorhdt, the centre of the cultivation of the muga silk- 
worm, one-fourth of the breeding cocoons, it is estimated, are 
imported from Kdmrdp. The price of cocoons thus purchased 
varies from two to four rupees the thousand, according to the 
supply. Sometimes the worms themselves are sold at the rate 
of 100 to 150 per rupee. • 

19. The cocoons intended for breeding are placed in trays of 
woven bamboo, and hung up safely within the 
house. The period of the chrysalis lasts 
about a fortnight in the warm months, and 
three weeks or a few days longer in the cold season, when the room 
in which the cocoons are kept has to be warmed by a fire, and they 
are sometimes suspended near the hearth. 

If the cocoons are kept in a covered basket, the moths are 
allowed to move about inside it till the day following their 
emergence ; but where oi)en trays are employed, the female moths, 
recotrnisable .at once by their bulkier body, are immediately tied by 
a thread passing round the thorax behind the wings to single 
pieces of straw, which are hooked on a line stretched across the 
or several moths may be fastened in this way to a bunch 


Treatment of cocoons 
for breeding. 


room 


of straws 18 inches long by one in diameter. Straws black with 
smoke are usually selected, from a notion that the colour helps to 
reconcile the moth to captivity. The male moths are left free, and 
some of them make their escape into the open air, but the majority 
remain attached to the females. Any deficiency in the number of 
males is supplied by placing the females outside the house in tl)e 
evening, when unattached males will discover and consort with 
them. A song chanted by the cultivator is supposed to attract the 
males on such occasions. Each female produces about 250 eggs 
in three days, and the life of the moth lasts one or two days longer, 
but eggs laid after the first three days are rejected, as likely to give 
birth to feeble worms. 

20. The pieces of straw, with the eggs deposited on them, are 
carefully taken down and placed in a basket 
Growth of tlie worms. covered with a piece of cloth. The room in 

which they are kept is heated by a fire in winter, or the eggs may be 
■ laid in a place warmed by the sun, but not directly exposed.to 
bis rays, the heat of whitfh would prove destructive. They ought 
to be kept in the .dark as much as possible. The period of 
.hatching lasts from seven to ten days, according to the time of year. 


In the summer months, it is not necessary to- keep the eggs 
indoors at all, and they can be placed on the tree at once, with doe 
precautions, however, against sun, rain, and dew ; and even in 
the winter a small proportion of the eggs may be placed out 
unhatched, together with the young worms. Generally, however, 
the worms are hatched indoors. On being hatched ” (says Mr, 
Hugon) “ the worm is about a quarter of an inch long ; it appears 
composed of alternate black and yellow rings. As it increases in 
size, the former are distinguished as six black moles, in regular 
lines, on each of the twelve rings which form its body. The 
colours gradually alter ns it progresses, that of the body becoming 
lighter, the moles sky blue, then red with a bright gold-coloured 
ring round each.’* The worm passes through four monltings, 
known respectively as chaiura^ duikdta^ tinikdta^ and maiki chdl- 
kata. The full-grown worm, when extended in the act of progres- 
sion, measures about 5 inches long, and is nearly as thick as the 
forefinger. Its colour is green, the under paft being of a darker 
shade, w^hilc the back is light green, with a curious opaline or 
transparent tinge. Excluding the head and tail, the body is 
composed of ten rings, 'each having four hairy red moles, with 
bright gold bases, symmetrically disposed round its edge ; a brown 
and yellow stripe extends midway down each side from the tail to 
wdthin two rings of the head, and below it the breathing holes are 
marked by a series of seven black points ; the head and claws are 
light brown, the holders dark green, with black prickles, the tail 
part Avidening above into green circles enclosing a large black spot 
Two sizes of the full-groAvn worm are distinguished. The horbhogia 
is 5 inches long, the horubhogia somewhat shorter ; and a similar 
difference is observed in the size of the cocoons. It is not necessary 
that the worms should complete their growth on a single tree. If 
the leaves be exhausted, they descend the trunk till they are stopped 
by a coil of straw rope, or by a band of plantain-leaves, which 
serves to arrest them till they can be gathered and transferred to 
another tree. This may be done either by simply placing them on 
the trunk and leaving them to crawl up (and if so treated, it is said 
they will refuse to ascend a tree which has already been stripped 
of its leaves), or by means of a triangular tray, which is pushed up 
at the end of a long bamboo, and hooked on to one of the upper 
branches. The latter is also the method employed in putting the 
young worms on the tree for the first time. Young trees are 
preferred to begin with, and generally trees from three to twelve 
years’ old are considered the best. Old tre^ are avoided, as they 
ha hour ants, and the moss on their branches impedes the movements 
of the worm. The w'orms feed from about eight o’clock in the 
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morning till near noon, and again from three till sunset. During 
the intervening hours, they descend the trunk to bask in the sun, 
and at night they take shelter under the leaves, A dropping sound 
like that of light hail is heard under the tree at feeding time, and is 
caused by the pea-like excrement (Idd) of the worms, which is 
constantly falling to the ground. 

51, During their life in the open air the worms are exposed to 
_ . ... the attacks of various enemies, among 

nemies an iseases. •v^hom the crow and kite are the most 

persistent and destructive, but the sdksdkia, or wandering pie, by 
day, the asiola, or “little downy owl’’ {peso), and the large frugi- 
vorous bat {bandali) by night, are also to be dreaded. The insects 
which do most damage are the wasp, the ichneumon fly, and a red 
ant called dmnilif but the latter is dangerous to the worm only 
in its earlier stages. The result of a bite is a blackness extending 
from the injured part over the whole body, which gradually withers 
away. The cultivators wage war against the ant's with fire and hot 
water, or skewer bits of fish on the trunk to attract them and 
prevent them from ascending the tree ; the pellet bow is used 
against birds by day, and a tall clapper of split bamboo, pulled by 
a string from within the watcher’s hut, serves to frighten away 
nightly marauders ; but wdth all these precautions the losses by 
theft are considerable. This constant watching becomes very 
troublesome, especially in the months of inclement weather, and is 
usually left to the children and old people, where there are any 
in the family. Continued heavy rain is apt to wash the worms off the 
trees, but they can shelter themselves under the leaves against 
passing showers, and, in fact, light rain in October and, November 
is considered favourable to the growth of the winter brood. A 
hailstorm is the greatest calamity ’of all, for it not only kills numbers 
outright, but so weakens others that they die before maturity or 
spin imperfect cocoons, and the weakness is even said to be trans- 
mitted to the moth, should any emerge. The worms finally are 
subject to a disease called “ the swelling ” (phtda-rog), for which 
no remedy is known. In Upper Assam, t’nis epidemic occasionally 
destroys the worms on acres of mm forest together, and even where 
the mortality is' less wholesale, the silk -producing power of the 
survivors is found to be impaired. The worms often die off in 
large numbers without any swelling or other external symptoms, 
merely ceasing to teed, and perishing apparently of inanition, and in 
this case also the yield of silk from the surviving portion of the 
brood is poor. Apart from these causes, a difference is said to be 
noted in the productive powers of worms of the same breed. It is 
alleged that some worms can be distinguished os destined to die 
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immature : these are called Mkoya and biaa ; others, Called phutukOf 
spin cocoons yielding an imperfect quantity of silk. 

22. The period from hatching to maturity varies froiP 26 days in 
The spinning of the summer to 40 days in winter. The?,nioult- 
coooous. ings are completed about a week or ten days 

before the end of this term. There is' no difficulty in discerning 
when the worm is ready to begin its cocoon, because it invariably 
descends tjie tree to the edge of the plantain>leaf band, and there 
remains motionless, grasping the bark with its holders only, while 
the fore pai't of the body is raised and thrown slightly back. 
Another sign is said to be a peculiar sound yielded by the body 
when lightly tapped. Worms which show these symptoms are' 
removed at nightfall, or if left over night they begin to make their 
preparations for spinning in a roll of grass tied round the tree for 
that purpose. Being carried to the house, the worms* are there 
placed on a bundle of branches with the dry leaves attached, or in a 
basket with a bundle of leaves suspended over it, into which the 
worms crawl. From fqur to seven days are spent in spinning 
the cocoon. 

A complete cycle of the insect lasts about 54 days in the warm 
months, and 81 days in the cold season. The maximum and 
minimum periods are shown in the subioined table : 



Uinimam 

days. 

Maxfmnm 

days. 

Hatching 

7 

10 

As a worm 

... 26 

40 

Spinning cocoon ... 

... 4 

7 

In the cocoon 

14 

21 

As a moth (up to laying eggs) 

3 

3 

Total 

64 

81 


23. The muga cocoon is in size about If inch long by 1 inch in 
diameter. In colour it is a golden yellow ; 

Treatment of cocoon^ but there are usually a number o£ dark 
thread. cocoons in every brood, for winch no satis- 

factory reason can be assigned. The differ- 
ence does not seem to be due to any of the conditions of food or 
breeding. A large proportion of the dark cocoons which come into 
the market, however, are no doubt to be accounted for by discolora- 
tion in the process of firing. Boiling in alkali water is the method 
employed to restore dark cocoons to their proper colour. With the 
living chrysalis inside, the cocoon weighs about 66 grains, with 
the dead and dried chrysalis 27^ grains, and the empty cocoon from 
which the moth has made its escape weighs 6 grains only. The 
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ordinary selling-rate for cocoons with the desiccated chrysalis is 
Ks. 2 the thousand, but they can often be bought in the villages 
for 700 to 800 the rupee. The waste or . perforated cocoons from 
which the moth has escaped can be had for about Rs. 2 the seer, 
containing nearly 3,000 cocoons. There is, however, no regular 
market for cocoons, and persons wishing to procure a stock must visit 
the villages where the worms are bred, and make their own bargain 
with the cultivators, and waste muga cocoons do not sjeem to be 
easily procurable by any artihce. 

The silk of the mitga cocoon is reeled. The life in the chrysalis 
having been destroyed by exposure to -the sun, or by fire, the 
■cocoons are boiled in an alkaline solution. When required for use, 
their floss is plucked ofl^", and they are placed in a pot of w’arm or 
cold water. Two persons are employed, one to take the silk from 
the cocoons, the other to reel it. The former brings together the 
filaments of silk from a number of cocoons, varying from 7 to 20, 
and hands thein to the reeler, who rubs them into a thread by 
rolling them on his thigh with the palm of his right hand and the 
under part of the forearm (which usually suflfers more or less from 
the operation), while with his left hand he turns the fly-wheel of the 
primitive reeling apparatus that stands beside him, — an axle turning 
in the notches of two uprights, ■ndth the aforesaid wheel at one end, 
or often merely a cross-stick in the middle to serve the purjxjse of 
a fly-wheel. In this way, the whole of the cocoon can be unwound, 
except the innermost layer ne.xt to the chrysalis. The thread is reeled 
oflF on the axle in skeins of about half a seer at a time. The quantity 
of silk yielded by the cocoons varies according to the brood. 'I'he 
cold-weather brood gives the least, and is usually reserved for breeding, 
*(nly the inferior cocoons being spun. The kutiu and jethua broods yield 
tlie most silk. A thousand cocoons of the jarua brood will yield about. 
2 chitaks of thread, and of the katia or jelhua brood 3 to 4 chitaks. 

Opinions differ as to whether old cocoons can or cannot be 
reeled. The cultivator does not usually keep his cocoons so long 
as a year, unless he is accumulating a stock very slowly’. But 
it would seem that reeling is practicable up to two years at least, 
aind that, if carefully kept, -cocoons of even four or five years’ old 
can be reeled, and will give silk in no respect inferior to that yielded 
by fresh cocoons. The experiment, however, is one which is not 
often made. 

No part of the muga cocoon is rejected as useless : the floss 
plucked off before reeling, the silk of the shell immediately 
surrounding the chrysalis, and the cocoons kept for breeding, 
after the moth has forced its way though them, thougli unfit 
for reeling, are spun- by the hand into a coarser kind of 
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thread, called “ waste,” or era, which (is used for mixing with eri 
thread, or is woven by itself into rough but worm and durable 
fabrics. 

The price of rrniga thread varies, according to quality, from 
Rs. 8 to Es. 12 per seer. The latter is the ordinary rate in SibsAgar 
bazar at present. In 1876 I find the price quoted as Rs. 7. Waste 
muga thread can be bought for Rs. 4 the seer. 

The cloth woven from muga yarn has a bright yellow colour and 
a pretty gloss. Jt stands washing much better than other silks, 
keeping gloss and colour to the last. It is usually sold in pieces 
about 5 yards long by 4 feet broad, and tlie price varies from 
Re. 1-8 to Rs. 2 per square yard. 

A curious' tradition is preserved of the khesa, or “ raw ” muga 
silk, which used to be manufactured in the days of the Ahom kings. 
'J’he worms intended to yield this product were kept alive for three 
days after completion of their growth, without being allowed to spin 
their cocoons. The result is said to have been the accumulation of 


the silk fibre in the body of the worm. Their heads- were then 
plucked off, and tlie bodies thrown into a vessel of warm water, and, 
the ends of the fibres being extracted, the silk was reeled off in the 
ordinairy way. This kind of silk was reserved for the exclusive use 


of royalty. 

21 . There is no large market where cither the cocoons, th^ thread 
or the cloth can be purchased wholesale, but 
rodutaiM cocoons and thread are to be procured in small 

quantities at most of the petty village fairs in 
the WMi^a-producing districts, and some stock of cloth can usually 
be found at the headquarters stations, particularly in Sibsagar and 
its two subdivisional stations of Goldghat and Jorhdt, the latter of 


which, in the days of native rule, was the grand centre of the silk 


industry of Assam. The Marwari traders pick up silk in the 
villages, and the cultivators also come in occasionally, as their needs 
impel them, and sell to the traders in their shops ; it is altogether a 


casual kind of commerce, fluctuating greatly from year to year, but 
never attaining any regular flow or considerable dimensions. The 
export of nmgu, unlike that of eri, is principally in the form of 
thread, which goes to Calcutta for local consumption, or for export 
to the Persian Gulf ; it is too dear for the English market, though * 
the Calcutta prices are quoted as low as Rs. 6 to Rs. 11 per 


'seer. 


Muga is less widely spread than eri, and the annual outturn is 
probably less ; but there are no means of estimating its amount. 
The outturn of the Sibsdgar district is supposed to be 205 cwt. 
(280 maunds) of silk (only half the leased sum lands being assumed 
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at acttmlly under muga cultivation); that of Darrang is shown as 
8 cwt. (11 mnunds), and of Kdmrup as 15 cwt. (20 maunds), 
though Darrang produces more than Kdmrdp ; but these estimates 
are quite untrustworthy. Sibs^gar is the great muya-growing 
district of the Assam V alley ; next to that, the south-western 
portion of the Mangnldai subdivision, and the western part of 
Kdmrdp to the south of the Brahmaputra, where the Uani mauza 
specially is celebrared for supplying breeding cocoons to Upper 
Assiiin. il/u^a-breeding is also carried on to a considerable extent 
ill the closely*populated tract in the centre of the Kdmriip district 
north of the Brahmapittrn. There is a good deal of cultivation 
in Lakhimpur,, where the awn tree grows wild in great profusion ; 
and the more closely-peopled inauzas of Nowgong afso contribute 
largely to the stock ot muga in the province. The worm seems to 
be unknown in Sylhet and Cachar, while the hill districts do not 
produce the trees on which it feeds. 

25. Various estimates have been made of the quantity of silk 
yielded by the worms fed on an acre of trees. 
*um'treeT *'*^*^^ Mr. Hugoii reckoned 60,000 cocoons yearly per 
acre, yielding more than 12 seers of silk, in 
value Rs. .60, and as there were then 2,000 acres of sum trees in 
Nowgong, the total produce of that district in 1837 w’ould appear 
to hav^been 600 maunds, or double that of Sibsdgar at the present 
day. The Sibsagar e.'^tiinate, however, rests on the hypothesis 
of 18,000 cocoons per acre, giving 3 seers of thread. The great 
discrepancy between these two calculations would appear at first 
sight to point to a remarkable tailing off in the productivity of the 
worm, but it is probably to be explained by other causes. The 
number of trees assumed per acre, for instance, makes a substantial 
difference in tlxe result. The Sibsfigar mauzadurs return the average 
number as 80, whereas in the plantations of Lower Assam a quarter 
of an acre sometimes contains a larger number than this. Mr. 
Hugon, indeed, estimates 4,000 cocoons to a seer of silk, against the 
modern Sibsfigar estimate of 6,000 ; but it is more probable that, 
both guesses are inaccurate than that the muga cocoon has decreased 
in size by one-third during the last half century. As regards the 
total outturn of the Assam Y alley, the earliest information we have 
is that recorded by the cbrimicler of Mir Tumla’s invasion in 1662, 
who remarks that the silks are good, but that the people produce 
little more than they require for use. Mr. llugon says that the.* 
price of muga thread rose from Rs. 3-8 to Es. 5 per seer in the three 
years ending with 1837, and since then Hie price has doubled, but 
we cannot infer a dinxinished production from this fact alone. The 
trade was no brisker in Mr. Hugon's time than it is now-. Merchant*^ 
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requiring silk were obliged to make advaocee to tbe cuttivators. 
Coming^own to the present day, it is impossible to say with certainty 
whether the cultivation of ntuaa has declined or not, but if the 
general opinion of the country be accepted, it must be ^lieved that 
a large falling off has actually taken place. The area of aum-bearing 
lands rented from Government in tbe Sibsdgar district was 15,907 
acres in 1876, against 12,393 acres in 1881, and in Lower Assam also 
patches of suni plantation, evidently intended for tbe breeding of silk- 
worms, will often be found lying unused. On tbe other band, there 
is ample room in the Assam Valley for the extension of muya 
cultivation. The virgin sum forests of Lakbimpur are capable 
by themselves of sustaining millions of worms, if tbe industry 
should ever receive that quickening impulse of which it stands in 
need. 

26. An account of mu^a silk would not be complete without a few 
. words on the two varieties assunted by it when 

and ^ 

properly chapa) and the or adakuri (tetranthera polyant/ia). 

C/iumpa silk seems to be qnite forgotten now. It is described as a 
very line white silk, which used to be worn only by the Ahom kings 
and their nobles, Mesankuri silk is still to be procured, but with 
great diihculty. In J881 there does not seem to have been a single 
piece obtainable in Jorbat. One of the reasons alleged for this 
falling off is that the new rules restricting clearances in the forests 
are unfavourable to tbe growth of the wezankuri tree. This tree 
springs up Bjrontaneously in abandoned clearances, and it is in this 
early shrub-like stage that it is fit for the worms to feed on. In its 
second year, the w'orms fed on it give coarser silk ; in the third 
year, the silk is hardly distinguishable from the common niuga» 
Thus, the mature tree is quite out of the question, and as the 
mezankuri is never cujtivated, forest clearances were the only places 
where tlie breeders could look for young trees. When fed on the 
mezankuri, the muga worm spins a fine silk of almost pure white, 
about thrice as valuable as tbe common muga, in fact, the most 
costly of all the silks of Assam. The thread w.as selling at Hs. 24 
the seer in Jorhdt in 1883. Tbe silk is altogether an article of 
luxury. 


in. THE PAT WO EH AND SILK. 

The pat worm is a bomhyx, akin to the silkworm of Eoitope. 
tJnder this name are included two distinct species— tbe univoltine 
bambyx textor, called borpolu^ or large worm, and the multivoltnad 
horu ptuluy or small worm, of which tbe scientific same is btmibyst 

D 2 
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crcesi. Both kinds are reared indoors, on the leaves of the mulberry 
{moruH indica), called nuni in Upper and meshkuri in Lower 
Assam. 

27. The peculiarity of the bor polu, or large silkworm, is that 

the period of hatching lasts ten months. To 
circumstance it owes its name of lehemia, 
Qj. slo^. During this time the eggs are kept 
in a piece of cloth deposited in a wicker-basket {japd), which is 
carefully placed out of the reach of rats and insects. The cultivators 
look for the appearance of the young worms about the time 
of the festival ot the first day of Magh, that is, towards the middle 
of January, when the mulberry is putting forth green shoots. 

28. The worms are fed at first on young mulberry leaves cut 

„ .... into pieces and shred over them. They change 

rooess o ree mg. their skin four times. After the second moult- 
ing, they are able to feed on entire leaves. A liundred worms in 
this stage will eat about one seer of leaves in a_^ day. The tending 
of fhe worms usually devolves upon the women and infirm members 
of the family. ♦ The life of the worm lasts thirty to forty days, of 
which ten or twelve days elapse between the final moulting and 
maturity. The mature worms are removed to a basket divided into 
compartments, each allotted to two or three w’orms. Here the 
cocoons are spun. 

Tiie cocoon is completed in about six days. Those selected for 
breeding are placed on a sieve. The moths emerge in about a 
fortnight (the time is also stated as ten to twenty days, according 
to the heat of the weather), and remain in pairs on the sieve for 
three days, when the females are taken away and placed on a 
cloth suspended in some quiet corner, where they deposit their eggs 
and die a day or two later. 

About 7 per cent, of the cocoons are reserved for breeding. 
Their price for this purpose runs as high as one rui^ee per 
hundred. 


29. The cocoons intended for use are placed in the sun, to de- 
, stroy the lifeofthe chrysalis. This ha\n.ng been 
e o o ree ing. effected, -a score of cocoons are thrown into a 


pot of scalding water, and stirred with a splinter of bamboo ; the 
fibres attach themselves to the bamboo, and a thread is thus carried 


to the reel and reeled off. Sometimes the bamboo fails to pick up 


the filaments, and a twig of the makudi creeper with the leaves on 
has to be employed. 

The cocoon is of a bright yellow colour, but the silk, when 
boiled in potash water, becomes perfectly white. About 320 cocoons 
yield a tola of thread, hence 25,000 to 30,000 will yield a seer. 



SILK. 


^3 


From the breeding cocoons after the escape of the moth, and 
also from the refuse of reeled cocoons, a coarser thread, called /df, 
is made by spinning. One thousand such cocoons weigh about 4^ 
tolas, and yield a thread- about one quarter as valuable as the same 
weight of reeled yarn. 

The jpd/ silk is a much rarer and more valuable article than 
either eri or inugn, the threads sell for Rs, 16 to Rs. 24 per seer, and 
the.cloth for Bs. 3 to Rs. 4 per square yard. Like the mezankuri 
variety of muga^ the pat silk is rather an article of luxury . than of 
ordinary trade. If a piece is wanted, it usually has to be made to 
order. Nothing like a market for thread or cloth can be. said 
to exist. The breeding of the worms is restricted by custom to the 
Jugi caste, who used to supply the requirements of the Ahoin kings 
and their court, and the industry is hardly known out of the district 
of SibsAgar, the ancient centre of Ahom role. The Jugis still make 
a profound mystery of the business, refusing to let a stranger see 
the worms, and answering enquiries in a ntanner calculated to 
mislead. They saj', for instance, that the worm takes nine mcvths 
to spin its cocoon. There can be little doubt that, the production 
of pdt silk has greatly declined since the annexation of ’ Assam, nor 
is there any prospect of its revival. Writing to the Government of 
India in 1877, Colonel Keatinge observed that tlie question of 
extending the pdt silk industry need not be seriously discussed. 

30. The smaller kind of the jodfsilkworm gives a white silk, which 
is reeled into a coarser and less valuable thread 
larger ; but as the worm is 
rnultivoltine, yielding four broods in the year, 
it finds greater favour with the cultivators, and is, perhaps, supplant- 
ing the univoliine variety- It lays its eggs chiefly in December, 
January, March, April, June, July, September, and October. The 
eggs are hatched on trays woven from slips of spilt bamboo. An 
experiment made by Mr. Buckingham, a tea-planter in the district 
of SibsAgar, during the month of June, with an average tempera- 
ture of 82'’F. by dsiy and 76® by night, gave the following results : 


June 2nd 


I) 

» 

» 

V 

93 


4th ... 

dth 

9th and 10th 

14th 

17th 

2lBt 

24th 

28th 


July 6th 


Cocoons obtained. 
Moths appeared. 
Laid e^gs. 

Moths died. 
Worms hatched. 
First mouliing. 
Second „ 

Third. „ 
Fourth 

Spinning began. 


In this experiment the life of the worm lasted twenty-three days. 
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The number of fresh cocoons that weighed one pound wasf ound 
to be 720 , and of whole dried cocoons 2,048. It is estimated that 
7,200 whole cocoons would yield one pound of reeled silk, but this 
calculation seems open to question. 

The results of an experiment made by Krishna Kanta Ghugua, 
a native gentleman of the Jorhdt subdivision, were as follows : 


Aagnst 

Pth ••• ••• 

. Cocoons obtained. 

n 

1 6th • • • 

... Moths emerged. 


18ih and 19th 

... Laid eggs. 

• 

25th ••• ••• 

... Worms batched. 

99 

30th ... 

•• . First moulting. 
... Second jf 

September 4 th ... 

91 

9th ... ... 

••• Third 

99 

16th ... 

... Fourth „ 

99 

20th ... ... 

... Spinning began. 

October 

6 th ... ... 

... Moths emerged. 


Hero the life of the worm lasted twenty-seven days, and sixteen 
days elapsed between the commencement of spinning and the 
emfigence of the moth. 


B . — Wild Silkworms. 

31. The han muija, or forest rnuffa, is simply the common muga 
, . . ,, worm in its wild state, The cocoons are not 

raw ( n «- plentiful enough to be largely used, but the 

wild moth is sometimes allowed (like the 
wild buffalo) to improve the strain of the domestic breed. Female 
moths of the domesticated nmga species, if left outside the house in 
the evening, will be visited by any wild male moths that happen to 
be in the vicinity. The silk of the ban muga is occasionally mixed 
with eri by the Kacharis. 

82. The wild attacus cynthia, is believed to be closely allied to 
the m worm, and in some places is regarded 
actu cyn ta. people as the eri in its wild state. It 

appears to be commonest in Cachar, but it is also known in Kdmrup. 
The silk is very rarely used to mix with eri, 

S3. The petogore silkworm is an attacus feeding on the kutkun 
{yanqueria spinosa), the word muga being 
taeus^Itlaf.)’^" added to its name in the generic signification 

of silkworm. It is rare in the Assam V alley, 
but common enough in Cachar. It is said to be. easily capable of 
domestication. The silk is never used. 

34). There is a wild silkworm of the pal species which is 
, • found on banyan trees {ficus indica) and 

e w pi worm. jg sometimes taken and reared by Jugis on 

mvlberry -leaves, like the domesticated wbrm, to which it becomes 



thoroughly assiniilated in the course of three generations. An 
experiment made by Krishna Kama Ghugua gave the foUowing 
results : 


August Hth ... 

3 9th ••• 

jj 23rd 
3Xst 


Cocoons proetircd, 
... Moth emerged. 

... Laid eggs 
... Worms Wtched. 


These worms wert evidently of the smaller or multivoltine kind. 
It IS not certain whether the larger kind is iound in the wild 
state. 


35. The wild silkworm called kutkuri is believed to be the same 
as the common tusser ol Bengal. Its food 
Assamese lusser. is principally the kutkuri {vanqueria spino^a) 

therlaPaph^), ^^^ from which takes its name, or else the plant 

called (erroneously) the wild rhododendron 
(^melastoma walubathricum ), the Assamese name of which i^phuiuka. 
It has been cultivated in the palmy daj’s of the Assam silk industry^ 
but it is now almost entirely neglected, as being inferior to 
and also, perhaps, because it yields only three broods in the year. 
Its habits are now known only to a few old people in Jorhdt. 
Mr. Bnckingham, to whom I am indebted for most of my inforraa*^ 
lion about this worm, says that the kutkuri is common in the wild 
state in the neighbourhood of Jorhat. It is also common in 
Cachar, but there also no use is made of it. Mr. Buckingham notes 
the following experiment with this silkworm : 


June 16th 



Obtained the moth. 

„ 17th 


• • • 

... Eggs laid (378). 

„ 23rd 


• •• 

... „ batched. 

„ 28th 


,«• 

... First moulting. 

July 3rd 



... Second 

„ 7th 


« • • 

... Third „ 

„ 13th 


... 

... Fourth „ 

„ 18th 


... 

... Spinning began. 


The worms were fed on the phuiuka. Worms put outside 
while very young were speedily devoured by ants; but if kept 
indoors till the second moulting, they were then found to do very 
well on the bushes, Mr, Buckingham adds — • 

I reared ten worms in this way, and all except one made their cocoons 
between the leaves of the shrub, one solitary worm descending and making its 
cocoon in the grass. The natives had previously informed me that this wild 
species of worm was less liable to the attacks of crows, bats, Ac., than tame 
species w'ere, and it was curious to watch how the worm, at the slightest show 
of danger, let go the leaf or stem with all its front legs, banging on by its 
holders behind, and in this position, with its head slightly cuned round and 
its front legs well tacked up, it took an experienced eye to detect the 
difference between the leaf of the tree and the worm. 
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An experiment made by Krishna Kanta Ghngna with worms 
got from the jungle in September gave results as follow; 


October 7 th 
April loth 


12 th to 15 th 

2»Hrd 

29th 

41h ••• 

10th 

]6th 

21st ••• 


Spinning began. 
Moth emerged. 
Laid eggs. 
Worms hatched. 
First moulting. 
Second ,, 

Third „ 
Fourth „ 
Spinning began. 


According to this experiment, the chr 3 -salis state of the moth 
lasts six months. 

The only point in which th^ kuikuri cocoons seemed to Mr. 
Buckingham to differ from those of the Bengal tusser was that the 
tusser cocoon was rather closer spun and more compact, and less 
pointed at the ends than the kuikuri ; but the colour was as nearly" as 
po^ible the same. 

1 he silk is ranked below muga in value, being coarse though 
glossy, and so strong that the natives compare it to rhea thread. 
The phutuka is one of the commonest wild shrubs in Assam, and the 
worm could probably be cultivated at very little cost,' but the silk 
could not compete with the cheaper and better tusser supplied by 
Bengal. 

36. Another worm which appears to be simply a variety of the 
tusser, feeding on the phutuka like the worm 
e eomuga, described, is counted by the Assamese 

as a distinct species, and knowm by the name of decmuga. It must 
not be confounded with the genuine deomuga described further on. 
An experiment made with cocoons of this (so-called) deomuga by 
Krishna Kanta Ghugua furnished the following record : 


August 14 th 
„ 17th 

„ 19th, 20th, and 21 st .. 

„ 27th 

„ 31st •... •• 

September 5th 

,, 10th •• 

I, 15th ^ , •• 

„ 22Qd 

March 13th 


Cocoons obtained 
from the jungle. 
Moth emerged. 
Laid eggs. 
Worms hatched, 

. First moulting. 
Second „ 

Third* ,, 

Fourth „ 
Spinning began. 
Moths emerged. 


Here also the period of the chrysalis was about six months. 
Some of the cocoons were boiled in potash water for two hours, 
and a fine thread, resembling that of the muga^ was reeled off them. 




3V. The wild silkworm called sdlthi is also a species of tusser. 
r A called deomuga by the Kocharis, but 

Paphia), * ” must Dot 'be confounded with the deomuga 

proper, which is described below, and which is 
a bomhyx. The sdlthi worm feeds on the kamranga {Barringtonia 
racemosa) and the hidaL The .worm itself is very rarely met with, 
but herd boys and woodcutters occasionally bring home the cocoons, 
and the silk obtained from them can be used for mixing with m. 
To extract it, the cocoon has first to be boiled in a strong alkaline 
solution, and afterwards bruised in a mortar. The hollow cocoon is 
often converted into a tobacco-box, or is used to keep lime in for 
eating with the betelnut, or as a cup for dipping oil out of a jar. 
The habitat of the worm is the jungle at the foot of the Bhutan 
Himalayas. The chrysalis of this species, as of all the wild silk- 
worms, is eaten with much relish by the Kacharis. 

38. The dmluri or dmpotoni^ so called from the mango, or dw, 
.tree on which it feeds, is one of the commonest 
The or ampoto- silkworms of Assam. It occurs in^ithe 

trata), ^ Stines * the northern and 

the southern hills, and likewise in Cachar, 
where the wild, tea-plant often supplies it with food It is also 
frequently found on sum trees. Its favourite tree, however, is the 
mango, whether the wild mango of the forest, or the cultivated trees 
in the vicinity of villages. The dmluri spins a bright yellow 
cocoon, in clusters so closely interwoven that the}^ cannot be sepa- 
rated for reeling, w^hich, indeed, their very texture prohibits. It is 
said that a single tree will sometimes furnish as much as a maund of 
cocoons. In the number of broods and times of breeding this worm 
is said to correspond with the muga. The kdtia brood (October— 
November) is the most plentiful in Kamrfip. Subjoined is the 
record of an experiment made with some cocoons qf this worm by 
Khrishna Kanta Ghugua : 


September 15 th 


„ 26th ... 

„ 27tb, 28th, and 29th 

Octobsr 4th 
14th 
16th 
23rd 
29th 

November 15 th 
December 6th , 


99 

99 

,99 


Cocoons obtained 
. (from a sum tree). 
Moth emerged. 
Laid eggs. 

Worms hatched. 
First moulting. 
Second „ 

Third „ 

Fourth „ 
Spinning began. 
Moth emerged. 


The silk of the dmluri is almost worthless. The cocoon is one 
of a thin and open texture, yielding very little silk. It cannot 
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be reeled. The worm is covered with hairs, which produce 
irritation of the skin, and for this reason it is regarded as unclean by 
the Hindus ; but Kachans, Babhas, and Meches occasionally mix the 
silk with m, where it reveals its presence by the itching it causes. 
'J his irritating property of the worm is said to protect it against 
crows and bats. The chrysalis, however is eaten by Kacharis, 
Babhas, Meches, and Mikirs. A smaller variety of the dmluri, 
called bisha, and feeding, like the dmluri, on the mango tree, is 
found in small numbers in the sub-Himalayan jungles of Kdmnip. 
The name expresses the irritating quality of the worm. 

S9. The deomuga silkworm is so called from its size. It is 
The iieomuga {Bomlyx the largest of all the worms, attaining a 
relitfiosoi), length of 6^ inches, and it is also the hand- 

somest. Mr. Buckingham writes»: 

This worm appears at times on sum trees with the common muga, bnt it is 
of rare occurrence. Tlie worm in its second and third stage is particularly 
handsome, with rows of tnrqnoiae spots on each side. , When the worm enters 
upQ|^ its fourth stage, the turquoise spots vanish, and spots of gold ap|)ear in 
their place, and on each side of the body stripes having all the colours of the 
rainbow tend to make this worm by far the most beautiful of its tribe. 


The deomuga worm is said to live thirty days, and to spend three 
days in spinning its cocoon ; the period of the chrysalis is fifteen 
days in the hot and thirty days in the cold season, and the life of 
the moth lasts about four days. 

The cocoon is large f3 inches x IJ inch), and gives a large 
quantity of strong but coarse and dark-coloured silk. The hardness 
of the cocoon renders it difficult to reel, and the silk easily gets into 
knots. The thread of the deomuga is said to be used for fishing- 
lines in Bengal. 

In Oachar the deomuga feeds on the banyan {ficus indica') and 
pipal {fi-cus religiosa). The worm occurs generally in the Assam 
Valley. 

40. The silkw'orm known by the scientific name of actios selsne 
occurs in Cachar, but very rarely. The 
etuu se ene. cocoon yields but little silk, and no attempt is 

ever made to use it. 
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COTTON IN ASSAM. . 

By H. Z. DARRAH, Ewj.. I.CJS,, 1885. 


Gosiypitim Herhaeeum»-^An erect ehrabby plant belonging to the tribe Hibi 8 ce 89 « 
fwrinHnti natural order Malvaceae : annual or perenoial, more or 

^ • leas hairy. Stems 4-6 feet high, woody. Leaves stalked, 

stipules falcate, lanceolate ; blade about as long as the petiole, cordate at the base, 
pulinotoly lobed, lobes 5«7, ovate, or lanceolate acuminate. Peduncles auxiliary, jointed, 
lather shorter than the leaves, one-flowered. Bracteoles 3, large, cordate, dentate or 
nearly entire. Flowers large, yellow or white, with a purple centre. Calyx truncate or 
obscurely toothed, shorter than the bracteoles, usually beset with black glandular dots. 
Petals obovatc, cuueate, spreading. Stamens nurtierous, monadelphous ; anthers one- 
cel led, style clavate ; stigmas 3-5. Capsule ovate, pointed, 3-5 celled. Seeds about 5 in 
each cell, ovate, covered with closely adpressed greyish or greenish down under the long 
while woolly hairs. — [Dutkie.) ^ 

1. Owing to the absence of any establishment for registering 
. . a<;ricultiiral statistics over the greater paft of 

f>btaInaW& '’'**’‘’**“ the Province of Assam, it is almost impossible 
. to frame an accurate estimate of the area 


under a particular crop. Tliis is the more difficult in the case of 
cotton, because in the plains of the Assam Valley, wbeie alone the 
rudiments of a registering system are to be found, the crop is almost 
unknown. In the hill districts, on the other hand, where no register- 
ing agency of any kind exists, cotton forms a very important article 
in the annual agricultural outturn, and the absence of any means of 
accurately gauging its amount is, therefore, the more to be regretted. . 

2. In the plains, y)atche8 of cotton are met with here and there. 

... ' The Miris of Lakbimpur and Sibsiigar grow 

a little for their own domestic consumption. 
In son>e mauzas of the northern frontier the 


cultivation of cotton on the lower slopes of the Bhutan Hills, and 
in the light soil at their foot, used once to be carried on extensively. 
It was known as gdri cultivation, and the Cbapaguri mauza in 
Kdmrdp was once famous for it. In the Goalpara district some 
cotton is grown in the hilly portions of the Sidli and Bijni parganas. 
In Kamriip, jhuming is carried on for cotton to a limited extent on. 
that portion of the Khasi Hills which is included within the district. 
The only district in the Assam Valley which grows cotton largely 
is Nowgong. The exception is due to the fact that the range of 
the Mikir Hills is included within its boundary. ' The Mikirs grow 
cotton, not only for domestic consumption, but also for export, and 
boat-loads of it may be seen going^ down the Kopili and Koliong 
towards the close of the cold weather. 
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Cultivation in 
Valley. 


Surma 


3. Similarly, in the Surma Valley, cotton is only occasionally 
cultivated in the plains districts. Thc^Mikirs 
and Tipperas grew some by jh^ming in par- 
gana Mulagul in Sylhet. About hO acres are 

supposed to be under cotton in Sundmganj. 

The area under cotton in Cachar is high, but that is because the 
district includes the subdivision known as the North Cachar Hills, 
which are really a portion of the Central Assam range. Here cotton is 
largely grown for export as well as for local consumption, by hill 
Kacharis, Ndgas, and Kukis. The sadr subdivision grows but little 
cotton. It alone is considered in the estimate given in paragraph 4. 

4, Altogether, however, the cultivation of cotton in the plains 
districts of Assam is, with the exception of that 
in Nowgongand the North Cachar Hills, totally 
insignihcant. In the regular plains it may be 

said never to be cultivated at all ; but where the slopes of the adjacent 
hillg are included within the borders of these districts, cotton is grown 
to a limited extent. The following table .gives approximate estimates 
for the area under cotton in the Brahmaputra and Surma Valleys : 


Total cultivation 
plains districts. 


JBrahmap n t r a 
Valley. 


Sarma Valley. 


Acres. • 


Goal para 


1,622 

Kdmrup • 


... 248 

Nowgong 


3,286 

^ Uarrang 


388 

Sibsagar 


88 

^Lakliimpnr 


100 

i Sylhet 


900 

( Cachar (sadr subdivision) 

600 


Tptal ... ... • ... 7,132 


5. In the three hill districts of the province, and the subdivi- 

Cultivation in the lulls. ^owever, the case is 

quite dinerent. In the range of mountains 
which extends from the head of the Brahmaputra Valley to the 
confines of Mymensingh, cotton is nearly everywhere a staple crop. 
The one exception is the high plateau of the Khdsi Hills, where the 
climate is loo cold. The Gdros grow it in very large quantities. The 
inhabitants of the Ehdsi and Jaintia*Hills carry down ‘ hundreds of 
maunds every year to Kdmriip and Nowgong. The Ndgas (Lbotas 
and Kengmas) export partly to Nowgong, but principally to Sibsigar. 

6. It is much to be regretted that no reliable details can be 

Method of estimating. in this central 

range. The revenue is not collected upon a 
measurement of the cultivated lands of the villages. It is assessed 




COTTON. 


3 * 


upon the individual, or the house or the hoe. There is no agency 
for collecting crop statistics, and the land has never been surveyed 
with this object in view. The result is that estimates as to the area 
under cotton in the hills* are little more than probable guesses, 
depending more on the intelligence of the officer who makes them 
than upon anything else. The usual system has been to ascertain, 
by enquiries at the various submontane fairs, the quantity that has 
been ex[)orted in a given year. An addition is made for the 
amount taken out of the country by traders who do not visit the 
fairs, and also for the amount believed to be locally consumed. 
The result gives the probable quantity produced. This is divided 
by the assumed outturn per acre and an estimate of the area 
formed. In one district (Khasi and Jaintia Hills), the quantity 
that ]>assed along the main routes was registered for six months. 
To the figure thus obtained was added an allowance for what pro- 
bably ivent along unregistered routes, and the “total, being divided 
by the assumed outturn as above, gave the area. The following 
figures may be taken as approximations to the actual area under 
cotton in the hill districts : 

* Acres. 

Gdro Hills ... • ••• ••• ... 22,933 

XC.h£isi ,, «.• ••• ^ ••• ... l.,230 

Jaintifl „ «•» ••• ••• 3,500 

North Cachar Hills ... ••• ... 4,000 

Total ... ... ••• ••• 31,083 


No estimate has been given for the Naga Hills, as no attempt has 
so far been made to collect any statistics in that district, save a few 
relating to export. 

1 • , • • 7. Adding together the figures for the plains 

tho province/*' districts, \ve obtain, as the total area 
under cotton in the province, 38,815 acres. 


8, The varieties of cotton are not numerous, but the names by 


Varieties. 


which tlie crop is known differ from district 
to district, and peculiarities of soil, climate, 


and method of cultivation, have no doubt produced divergences 


from tlie original typq. It is not easy, therefore, to say exactly 
how many really different kinds there are. Roughly speakieg, 
there are two well-marked varieties ; 


(1) The large-boiled high-growing cotton, known as dhal 
(white flowers) in Lakhiinpur, as boga. kapdh in the Majnli, ns 
khungi deva in Cachar,* as kil in the Gdro Hills, and as bor kapdh 
(lit., large cotten) ii> Nowgong. Probably also the same as the 
hhtigai of Sylhet. In Now'gong, this species is grown on level 
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ground, lias a smaller number of seeds than the second variety 
^mentioned below), can be ginned moi?e easily, can be plucked 
twice a year instead of once, and bears for three seasons. The 
kil of the Giro Hills is very nearly the same, except that the 
crop is annual, that it i^ grown everywhere on the hill sides, 
ond not con lined to level ground, and that it can only be 
plucked once a year. The pods are very large, sometimes as 
much as 8 inches in length, and when they burst, the contents 
come out in a cataract of cotton which gives a held the appearance 
of being covered with snow. This variety is, however, not as 
much in request for ordinary purposes as the smaller kind. 
The hbre is said by the trade to be harsh and to twist badly. 
It is better adapted fur mixing with wool than for any other 
purpose. 

(2) The small, round-boiled species, known as shet f reddish 
flowers) in Lakliimpur, as thumsa in Cachar,* as u kynphdd 
in the Jaintia Hills, and as horu kapdh (lit., small cotton) in 
Nowgong, possibly identical also with tne chotsd of the Angami 
Kdgas. This species is sown annually, and can only be plucked 
once a year. The Lakhimpur variety has pale reddish flowers. 
That grown in the Jaintia Hills is said* to be the best cotton 
produced in the province. It# thread can he more closely woven 
than that of other kinds. The Ndga Hills variety is rated lowest 
of all, being very short in the staple, and coming into the market in 
a very dirty condition. 

9. Cotton is roost generally grown on forest clearings known 
as jhihns. The- hillrnen, as a, rule, prefer 
■ bamboo and grass to tree jungle. The latter 

is more difficult to work, does not burn as thoroughly, and leaves 
obstructions in the shape of stumps and logs. The Eukis of 
Cachar, however, appear to prefer making their clearings in 
timber, and the Mikirs of Nowgong choose young forest, with 
saplings when they can. The soil should be calcareous, and 
the situation sunny. In the Gdro Hills a species of small 
bamboo grows with great luxuriance, and the soil on which 
it is found is invariably selected, if the other conditions for 
cultivation are favourable. No manure is ever used, except 
the ashes of the burnt jungle. One reason why the bamboo 
is so appreciated by the GAros is that it burns with much 
more completeness than tree jangle, and therefore afibrds better 
manare. 

• Noth.— There is a pale kialei variety in Cachar and Manipnr known as kungojiis 
in the former and as tunag anguangha in the latter district. The pods are not a oniforiu 
Maki, but eontain a few white threads here and there. 
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10. Land is never ploui^hed for cotton, except in the fetv places 

Hoein where it is grown in the plains. In these the 

ground is ploughed three or Four times, and 
then hoed once, the latter process being considered indispensable in 
Mahgaldai. A trench for drainage ns usually dug round the plot. 
The hillmen always use .the hoe, as the slopes on which cotton 
is grown are too steep for cattle to be employedt Moreover, 
between the stumps of trees and the half-burned logs which often 
litter the ground, a plough could not be worked. The Ndgas 
generally give two hpeings, the Tipperahs and GAros none at all. 
The other tribes generally hoe once. The jungle is usually cut in 
the cold weather, and allowed to dry on the ground. It is- burnt 
in March or April, and then as a' rule hoed. , As soon as possible 
afterwards the cotton is sown. It is scattered broadcast generally, 
not put down in drills. The Tipperahs and GAros have a diffei'ent 
custom. After the burning is finished, they * go over the land 
with a pomted stick, and making small holes in the ashes drop 
a seed . into each. In Oachar a similar process is emplo'yed, the 
seed being dibbled in- with a pointed stick called- kuar. In 
the first year only one kind of seed is jjlaced in each hole. 
The soil is not further disturbed. It is fertilised by the ashes on 
the first shower of rain. If the rai® is delayed, the value of the 
ashes as a fertiliser diminishes considerably, 

11. The associated crops 'are usually broallScast rice and til. 
Eut some varieties, e.y., tuhmsa of Cachar, 
are always ‘ sown alone. The other yarieties 

are also sometimes sown alone ; but, as a general rule, other crops 
are mixed wfth cotton, — mustard, Indian-corn, chillies, brinjals, 
linseed, jute, watermelons, are all used according to tl-ie wishes or 
convenience of the cultivator. But dhu dhdn (unirrigated, broadcast 
rice) is the most commonly associated crop. In the GAro Hills, 
the usual practice is for d,hu dhdn to be sown broadcast the day 
after the fire. When the shoots show themselves above ground, 
the vacant spaces become apparent, and these are s»)wn with 
cotton in the manner already described. The Kengma NAgas sow 
the cotton broadcast, with dhu dhdn, the cotton seeds and the dhdn 
being mixed up in the same basket. The reason for associating a 
second crop with cotton is sai3 to be that the latter always grows 
best if shaded in the beginning. 

12. A jungle-clearing is rarely cropped for more than onA season 

^ with cotton. In the second year upland rice 

ocupa lOD. often sown alone, and when the crop has 

been gathered the jhdm is usually abandoned. If there is suitable 
land available in reasonable quantities, the clearing is not resumed 


Associated crops. 
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for ten years. In no case is it re-occupied until at least five years 
have elapsed. No rotation of crops is ever observed. In Cachur, in 
the second year, the paddy straw of the previous year is burnt off, 
and, the land havin'^ -been cleared and turned over with the kuaVy 
rice and sesamum mixed are sown broadcast. A few days later 
Indian-corn and cotton mixed with earth are sown, and the ground 
is kept weeded till August. The Indian-corn ripens in July, the 
rice -in August, the sesamum in November, but the cotton .not till 
December. A similar course is followed in the third year, and in 
the fourth the land is abandoned. The Anganii Ndgas, however, 
frequently crop a clearing with cotton for two or three years, accord- 
ing to.the richness of the soil. The variety of dku dhdn known 
as Hdi is generally sown by them the first year, while in the second 
year the kind called teke is usually planted. The Rengma and 
Lhota Ndgas, who are the principal cultivators of cotton in the 
Ndga Hills, never crop a clearing with cotton for two successive 


years. 

13. Irrigation is hardly ever practised, though occasionally 

, . . required. The land is usually weeded once 

rngation am wee ing. twice, rarely oftener. When the crop 

germinates, sacrifices of eggs are ofiered by the Mikirs to the god 
Longlo Ahi. Similar ceren^nies take jdace when the plucking 
begins. 

14. Plucking generally begins about November. It is usually 

. . over in January, ^unghideva is plucked 
uc ing. /rom time to time as the pods open and burst. 

With tlfumsa the plucking is usually made once for all. The 
hor kapdh of Nowgong is plucked twice — once in ^December and 
January, when the crop is called bntaria kapdh, and once in May, 
when the produce is known as fetharih kapdh. ■ As a general rule, 
plucking lasts for about a month and a half, - and usually an 
interval of three to six days is allowed to elapse between' each 


picking. 

1.^. Cotton suffers considerably if rain holds off for long after 
. it is put into the ground, as much pf the 

njurjes. does not then germinate. On the other 

hand, heavy rain when the plant is well grown rots the stems, and 
if the pods have formed, injures the* cotton within. Cloudy and 
damp weather is always injurious, except at the very beginning, and 
for this reason the sunniest spots are invariably chosen. Insects 
also do a good deal of injury. Whole crops arc sometimes 
destroyed by the chtlapok oi Ijakbimpur, the pholo jinghi of the 
Nowgong Mikirs, and the mitchi of the Ndga tribes. White-ants 
often cause serious loss in the Jaintia and Ndga Hills. 
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16. The average produce of cleaned cotton per Acre is a very 
. , difficult question to solve. From the aatqre 

veragepro uoe per acre. crop, the experiment must extend 

over a considerable time, and ■ it is impossible to have the field 
under trial watched night and day. Several experiments have, 
however, been made. Twelvg of these in the Jaintia Hills, on 
plots of a quarter of an acre each, yielded a minimum outturn of 80 
lbs. of cleaned cotton to the acre, and a maximum of 304 lbs., 
the average being 171 lbs. The Cachar estimate is 160 Ibd. of 
cleaned cotton per acre. In Nowgong, experiments mada by 
Inspectors of Police on areas of one biqka give an' average of 150 
lbs. cleaned cojtton to the^ acre. . In SibsAgar the estimate is 128 
lbs. In GoAlpara 378 lbs. to 450 lbs. of uncleaned cotton, or 
about 150 lbs. to 180 lbs. of cleaned. The latest and most careful 


experiments in the GAro Hills, made upon 4 acres of land, gave 
607 lbs, of uncleaned cotton to the acre. At tlie GAro Hills’ pro- 
portion of 20 seers cleaned cotton to the maund of uncleaned, this 
would give nearly 260 lbs. of the former to the acre. Even at 16 
seers to the maund, the produce reaches ^the high figure of 202 lbs. 

Accordingly, for ■ the whole province, 150 lbs. of cleaned cotton 
to the acre may be assumed to be a fairly accurate estimate. 

17. In working out the above, the original figures, which of 
course show unSleaned cotton, have been con- 
to uncfe^'ed. ° ****** verted into cleaned on the assumption that 

5 maunds of the former will yield 2 raaunds 
of the latter. As a matter of fact, this estimate is rather under 


than over the mark. Using the ordinary native cotton gin, repeated 
experiments have given the outturn as 17, 17^, and 18 seers to 
the maund, whereas the proportion assumed above is only 16 seers 
to the maund. The Deputy Commissioner of the GAro Hills, 
experimenting with an English ginning machine, gives 2J seers to 
the maund as the correct proportion. On the other band, expert 
ments tried in Sylhet, with the view of making the export business 
pay, gave an outturn of but 16 seers to the mauud. it may there- 
fore be assumed that a propor&on of 2 to 5 is certainly not in 


excess of the fact. 


18. Comparing the results of the last two paragraphs with 
experiments made in other provinces, it would 
of I'ndia™ *** **^ ^**^*^* seem that Assam cotton gave both a larger 

outturn per acre and also a larger proportion 
of fibre to seed, than the cotton *of most other parts of India. In the 
Punjab, the average outturn per acre of cleaned cotton is believed 
to be but 103 lbs., and the cleaned fibre is said to weigh only 
from one-fourth to one-third the whole contents of the pod. In the 
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I{orth-W6sterni, Provinces th^ outturn per acre has been estimated at 
B5 Ibs^ but this is stated to be based on report, not experiment, 
and is believed to he much under the truth. The ratio of cleaned ro 
uncleaned is also taken very low, and is said to be not more than 13 
seers to the maund. According^ to local computation, in Bombay 82 
lbs. of cotton per acre is a IG-anna crop, and in 1884-85 the 
maximum jneld of the American 'Varieties was only 66^ lbs. In 
1880, however, the highest return reached 170 lbs. per acre. In the 
Hyderabad Assigned Districts the average outturn is remarkable, 
for iQ the three years preceding 1883 it'is taken at 20, 25, and 22 
lbs. per acre, while the uncleaned cotton is reported to yield no 
more than pne-fourth of its weiitht of fibre. * 

19. The first step ip the process of rainufocture is cleaning, 

separating the fibre from the seed. This is 
eaning. usually done in Assam by an instrument 

called neothani in Upper and neotJia in Lower 

Assam, It is exactly tlie same in principle as the charhhi of Upper* 
India, and consists of two horizontal rollers, one close above the 
other, generally both of wood, mounted on an upright stand. 
One end of one roller is formed into a screw, which* catclies a 
])rojection in the other, and causes both to revolve in opposite 
directions when the handle at the other end is turned. Sometimes 


the ends of both rollers are alike and screw-shaped. The cotton 
passes through, being caught by the rollers, *but the seeds, being 
unable to get through the narrow slit, are left behind. Sometimes 
a comb formed of the teeth of the “Bhorali” fish is used to partially 
clean the cotton before it is passed through the ne'/thani. Experi- 
ments have shown that this machine gives a result of from one seer 
to two-and-a-half seers of cleaned cotton per diem. The cotton must 
be dried well in the sun before being ginned, or the outturn will not 
be good. In some places the seed is utilised as cattle-food. In the 
parts of Kdmnip neai Gauhdti it is a regular article of sale. Its 
price in the neighbourhood of Turain the Garo Hills is 10 annas a 
raaund. But this. is not general. It is usually flung away as useless. 
If it were of more value in thi^ country, it is probable that less 
uncleaned cotton and more cleaned would be e^^ported. But partly 
owing to the scarcity and dearness of labour here, partly owing to 
the small value attached to the seed, together with the fact that 
labour is comparatively cheap in Calcutta and the seed there 
largely in demand, cotton is exported chiefly in the uncleaned state.' 

2(b After being cleaned, the cotton is subjected .to a process of 
beating {dhufia, by means of a bowstring, 
Scutching. order that the fibres may separate, and 

becoiAje Igose enough to be spun into thread. Tue bow (dhanUj 
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is usually a piecte of bamboo, about 3 feet long ; tbe Bluing 
(yor, C^ta) consisting of a twisted strip of the outside of tbe midrib 
of a plantain leaf. The bow is usually held so that the string may 
touch the cotton. Tlie string is pulled and let go, and tbe vibr»’ 
tion separates the fibres. The principle is precisely tbe same as that 
used in most parts of India:. 

There is no special caste in the province, like the Dhhnia 
of the North-Western Provinces' and the Pinja of the Punjab, 
whose occupation it is to prepare cotton for spinning in the 
manner described. Each household scutches, if the process may 
be so called, as much cotton as it requires for its own pur- 


poses. 

21. After scutching, the cotton i?made into little rolls {panji, 

.. about 3 or 4 inches long. This is done 

anjts. . pjypjjjg small handful qn the ground 

under a slip of hamboo 4 inches long, and then rolling it round 
with the open palm. The slip of bamboo is removed, and the roll 
is ready for use. 

22. The spinning-wheel (Jatar, WS^) is practically the same as 

g that u^ed in the Punjab an^I North-Western 

' Provinces. It consists of a frame supporting 

two long uprights at one end and two small ones at the other. '1 he 
long uprights are inerced about 15 inches from the ground by the 
axle of the wheel {chdka, PT^l), which is about 18 inches in diameter. 
The wheel is generally composed of two separate frames, constructed 
each like a cart-wheel, with spokes of flat wood, and a circum- 
ference of twisted cane. The circumferences of these two wheels 


are united by a network of cane and on the surface thus formed a 
cord or jatarar hntia, ^f$il1) revolves, which passes 

also round a spindle {sala kdthi, ’1®T4 or batia, ^l59l) hung be- 
tween the two smaller uj)rights. When of this description, the 
wheel is known, not as chaket, but as chatni If of a single 

frame of wood, it is called sdrid from sdr, heartwood. Each 

revolution of the wheel involves 8 to 12 revolutions of the spindle. 
The latter is a thin strip of iron or bamboo with a fine point. In 
working the machine the operator applies one of the small rolls of 
• cotton with her left hand to the point of the spindle, at the same 
time turning the handle of the wheel with her right. The motion 
thus imparted to the spindle causes it to seize a fragment of the 
roll, and, as the operator raises her arm to its full length, a thread 
is formed. A slight change in the direction of the extended arm 
causes the newly-formed thread to roll up round the spindle, and 
the roll is thus brought down to the point of the spindle again, 
. ivhe^eupon the operation is repeated. 
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23. From a description of the process, it is clear that good 

Home-span thread. rarely^be spun. It is almost 

always uneven^ and rough, often imperfectly 
twisted, and altogether unsuitable for any . but the coarsest cloth. 
There is practically no trade in the thread, as English yarn ia 
driving it fast out of the morket. All over the hills, however, 
the people spin their own thread. *So also do the Miris and 
those inhabitants of the plains who grow cotton for them- 
selves. 

24. In whatever way the thread may have heen obtained, the 

Weaving next Step Consists in weaving it into cloth. 

This very tediofls and somewhat elaborate 
process is still largely practised over the whole of the province. 
The loom (sal, used is the same for cotton as for silk, and is an 
instrument very difficult to describe without a modef or an illustra- 
tion. Like scutching and spinning (k!ftd, wea^dng (&«a, ^1) 

is confined to the female members of the family. There is no caste 
to whom it is a calling, as each household prepares its own cloth. 

26. The followipg instruments, besides the loom itself, are used 


Smuller 

Btriuiients. 


weaving la- 


in weaving 


1. Latai, or hat4atai or^1v© — This is a small cone-shaped 

frame, aboub 2 feet long, formed of thin bamboo slips. The base of the 
cone consists of a coiipli of pieces of wood fixed at right angles to each 
other. A long strip of bamboo passes from the point through the centre of 
the base, and projects below it about 14 or 15 inches. The frame does not 
revolve on the handle so formed. 

2. Chereki ( Kdinrup cherkij Upper Assam chereki, 

—A frame somewhat similar to the above in size, but differing, from it in 
being shaped like a truncated cone, and in revolving on the centre strip of 
bamb^, which is usually over 2 feet long. 

3. Ugha (^^1), or in some places paghe — A small frame formed, 

like the others, of strips of bamboo, but shaped like an elongated barrel. 
It revolves on a centre handle. Altogether about 2 feet long, 

4. Bhaunri — A flat piece of wood cut in the -shape of a 

figure of eight, with a bamboo handle, about a foot long, passing through the 
centre and projecting about 6 inches on each sidtf. 

5. Karhani — This instrument is usually about 10 or 12 inches 

long, including the handle. In shape and size it resembles a hair brush 
with a short thick handle, and the centre of the blade hollowed out. Along 
the eight edges of the hollowed portion are arranged thin tubes of bamboo 
revolving freely on small strips of the same material. In the middle are 
some three or four cross-pieces of wood, each with a short thin tube of 
bamboo revolving on it. These divide the interior into four or six or more 
compartments, according to the number of cro.ss-pieces. The object of all 
this ingenuity is to prevent the thread being broken by friction, while the 
warp is being prepared. One thread passes through each compartment, and . 
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in whatever way the instrument may be held it is impossible for the thread 
to touch anything bnt a revolving tube of bamboo. 

» 6. JRas — This is a sort of comb. The teeth consist of very fine 
strips of bamboo, fastened at each end between two long pieces of the same 
material. The teeth are just far enough apart to allow easily of the passage 
of a thread. 


26. If home-made thread is to be <tised for weaving, the first 
process after spinning is the transfer of the 
wiS|: rollsofthread, called in Kdmrup;?aAn 

in Upper Assam mtd lAhi as they 

come from the spindle to tlie hat Idtdi^ that they may be sized 
, mar did), for this purpose, the thread is simply wound 
round the hat Idtdi, and thereby made into a skein, which is boiled 
in rice water. Bought yarn is sized, if necessary, in the same way. 
After sizing, the skeins are transferred" to the chereki. They afe 
simplv slipped. down from its narrow towards its thick end. The 
change is made, because the hat Mfdi.does not revolve on its handle, 
whereas the chereki does. That portion of tho thread which is 
intended for the warp ( dig^ f^9f) is then wound on the itghds. 
Usually six or eight are used at a time, and an equal quantity of 
thread is generally wound on each. That portion of the thread 
which is intended for the woof {bdni, ^fn) has to be made into small 
spools {mahura, ?r^i) to fit the shuttles. This is done in three ways ; 

(a) Sometimes tiie bhaunri is taken, and a small tube (mahurd 
kdthi, siwl bakuli bdri, or, more generally, nal-Icdthi, 

of bamboo or of reed (nal or ekra) slipped on the thin end of 
the bhaunri. The end of the thread is attached to the tube, and, the 


bhaunri being twisted in the finger, the thread is wound round the 
tube. The figure-of-eight shaped piece of wood gives the necessary 
weight, and e^nables the twisting process to be carried on w4hout 


much strain on the fingers. W omen constantly prepare these spools 
for the shuttles while working the rice busker {dheki) with on§ foot 
and nursing a child in the arms. When enough thread has been 
collected on the tube, it is slipped off the bhaunri and on to the 
needle (garbha kila, or garab kila, of the shuttle. 

(b) Sometimes the shuttle spools are made on the spinning- 
wheel. In this case the chereki is stuck in the ground near the 


wheel, and the thread wound off on to the spindle. When enough 
has ceme off to form a spool, the whole is slipped off the^a/a kati, and 
the needle of the shuttle passed through the hole occupied a moment 
before by the sala kati. The needle is then replaced in the shuttle. 

(c) Sometimes the tube of bamboo or reed is slipped on to 
the end of the spindle and the thread wound round it by turning the 
handle of the spinning wheel. 
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27. The next process is the preparation of the warp. * For this 
The warp purpose an ^ven number of o/yAtis,' usually six 

or eight,* but always between four ai*d 
twelve, are stuck upright in the ground, at a convenient 
distance from five bamboo pegs. These in the following descrip- 
tion are indicated by the first five numerals. Nos. 1 and 2 are 
close together, and so afe^, 4, and 5. ‘ Peg 4 is usually shorter 
than the others. Pegs 1 and 5 are heavy and strong, about 3 feet 
high and inches wide. They are known by the following names : 

1 and 5 = Bdti Tcdra khuti l). 

2 and 3 = Ktmti ehiri* (’^ fefit 

4 = Kutani ehiri (^fil I) 

All are in one line. The distance between 1 and 5 is the actual 
length of the intended cloth, whatever that, may be.. This rarely 
exceeds 8 or 9 yards, as the pegs are nearly always planted in the 
interior of the courtyard of a house. The intended wddth of the 
piece of cloth being known, this distance is marked off on the ms, 
and the teeth counted. There must be as many pairs of thread in 
the warp as there are teeth in the piece of the ras marked oft*. One 
thread from each ughd is passed through a compartment in the 
hirhani, and then ail the threads are united in pairs. Thus, if 
there are 4 ughds, there will be two pairs, if 6 ughds fhree pairs. 
The loops thus formed are put over peg No. 1 . The karhani is carried 
in the right hand, and the operator walks to No. 6 peg with it, 
drawing threads from the ughds as she move's along. Considering 
the sides of the pegs next the operator as the inside, and those 
furthest from her as the outside, the manner iu w'hich the threads 
are carried round is this : — From No. 1 they are taken outside Nos. 
2, 3, 4, and 5, then back inside Nos. 5, 4, 3, and 2, and outside No. 
1. Then inside No. 1 and back outside Nos. 2, 3, 4, and 5, and 
so on. The result is that there is one intersection between Nos. 
1 and 2, and no other. But in order to, work the shuttle, more 
intersections are necessary. These are introduced as follows : A 
woman (weaving is never done by men) sits down when the 
work begins with No. 6 in front of her, and takes jip between 4 
and 5 one of the threads which has passed inside of No. 5 with her 
finger and thumb, the latter being on the side of the thread next 
No. 5. She then turns her hand round, so as to seize the continu- 
ation of the same thread on the other side of No. 5, but again with 
her thumb against the inner side of the thread. The process is 
repeated with each pair of threads below, till as many as bare up 
to the moment been passed round the pegs are taken up. 

* Quri (fi^ in Upper Aseem. Cheti (csfil) in E£mEdp. 
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It is evident then that at this point there are three intersectioiia in 
the threads ; one between thumb and forefinger of the woman at 
work, one between forefinger and No. 4' peg, and one between 
Nos. 2 and 1. It is also evident that if the operator raise her 
hand, the threads will slip over the short top of No. 4, and on 
the band being put down again, the intersection between forefinger 
and No. 4 will have passed to between Nos. 4 and 3, and the 
intersection between the thumb and forefinger will have become one 
betM'een Nos. 6 and 4. This is exactly what is done, and the 
operator, releasing the threads she had held, takes up the next set 
which the karhani puts round No. 5. It is hardly necessary to 
remark that it takes far less time for the intersections to be made 
in the manner described than for the operator with the karhani to 
take the threads once round all the pegs. 

28. When the warp has attained the right width, the threads are 

.• j broken off and fastened in pairs round No. 1. 

1 hen all the pegs are taken out of the ground, 
and the warp carefully rolled up round Nos. 1 and 2, while the places 
of Nos. S and 4 are taken by thin laths of bamboo called chiri (f^) 
or cheri (c^). A woman sits down in front of No, 5, now placed 
horizontal on the ground, and proceeds to bring the loops through 
the teeth of the rds one by one. This operation is usually performed 
by means of the spindle of the spinning-wheel in Kdmrdp, but in 
Upper Assam generally by a flat instrument called hdkata (5t^) of 
buffalo-horn, brass, or ivory, shaped like a small bill-hook, and 
about seven inches long. The fine point of the instrument is 
inserted through the teeth of the rds and the loop required drawn 
back through the aperture. One loop goes through each opening 
between the teeth. As the loops come through they are arranged- 
upon a thin rod of bamboo, called guri in Kdmrfip and sali 

in Upper Assam. When each loop has passed through the 
rds, the latter is moved forward towards the cheri occupying the 
place of No. 4, till the intersection comes through. A second guri 
is inserted between the rds and the intersection and thp cheri taken 
out and replaced instead of the second guri behind the rds. Then a 
heavy bar, called sutdr gdri ('a’st’t ’ITl^) in Lower, and dg-tolAd 
in Upper Assam, with narrow channels cut along its 
length and a couple of holes at right angles to each other through 
one of Its ends, is brought forward, and the guri placed in one of the 
narrow channels. 

29. Two heavy pegs have meanwhile been driven into the 
The warp, continued. S^oxxnd, and the sutdr gdri is held against 

these, while it is turned so as to bring more 
and more of the warp around it. Short pegs, called khild bdri 
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in Edinrdp and kdn b&n in Upper Assam, put through the 

hole at the end of the mtdr gdri, prevent the latter from turning 
back, which the steady pull now maintained on it from the other 
end of the warp held by another woman would otherwise bring about. 
The rds is gradually pushed on as the &utdr gdri is turned. In 
this part of the operation the thread continually breaks, and is as 
constantly mended. When nearly the whole of the warp has been 
wound round the sutdr gdri, two more pegs are fixed into the 
ground opposite those which support the sutdr gdri, and a guri 
( inserted in place of No. 1 ) is brought up by its ends against 
these pegs, and retained there owing to the tautness caused in the 
warp, by the winding up of the sutdr gdri with the khild bdri. At 
the same time another guri, is inserted in place of No. 2. Then a 
thin rod of bamboo (phulJcia, a little longer and thinner than 

the guri, is pushed across the warp, one close to the c/ieri in place 
of No. 4, and one near that in place of No. 3. These phuJkias are 
passed carefully above and below alternate threads of the warp, as 
errors may have occurred. The threads are so arranged that 
those which pass above one will go below the other phulkia, the 
intersection of course being between. The cheris are then drawn 
out and re-inserted in the place of the phulkias which are removed. 

30. At this stage then tlie warp is stretched tight upon two 
.. j parallel horizontal rods, each of which rests 
against a pair of perpendicular pegs driven 
firmly into the ground. On each side of the rds is a cheri, one 
where No. 4 and one where No. 3 had been. The guri in place of 
No. 2 is pressed close to the gurt in place of No. 1, to make 
certain that none of the threads overlap each ether. The . threads 
round these two guris alternate, it must be remembered, according 
to the number of threads passed through the karkard. If four 
threads had been passed through, then we should have four side by 
side above the guri occupying the place of No. 1, and next to them 
four below, and vicn versd with reference to the guri in place of 
No. 2. If six threads had been put through the karhani, then they 
would occur six at a time above and below. 


31. The next operation is the manufacture of the ba (^), or 
series of loops by which the threads are alter- 
ihe bos. nately raised and depressed to allow the 

shuttle to pass. These are made as follows. 

32. A woman takes her seat behind the guri in place of No. 1 
. , and sticks a cherski with a skein (JeeJm, vrfp, 

e r*i upper a. lecha, cvfpi, or had, ^i5) of brown cotton 


The first upper ha. 


thread upon it into the ground to her right. The cheris are turned 
up edgewise so as to separate the threads of the warp as much as 
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possible. The rd<t is pulled towards the chert in place of No. 8, 
and the end of the thread from the chereki being attached to a 
thin piece of bamboo, the latter is pushed through the interval 
between the intersection and chert in place of No. 4 and also between 
the upper and lower threads of the warp. Clearly, therefore, the 
threads ot the warp between the intersection and the chert in place of 
No. 4 pass alternately above and below the thread from the cberekd. 
The operator next takes up a single joint of bamboo {ba-chunga, 
about 14 inches in diameter. A phulkia is placed lengthways 
against the top of the chunga, and the latter held so that it touches 
the warp and is at right angles to its length. The thread from the 
chereki is tied to the phulkia, where it touches the left-hand end 
of the chunga. Then a loop of the chereki thread is taken up 
between the first and second threads of the warp (sometimes 
between second and third, that a selvage may be formed). This 
loop is passed upwards on the inside of the. c/mnya (next tlie 
operator), then under the phulkia and back over it, then 
under the phulkia and down the outside (furthest side from 
operator) of the chunga.' Thus, a figure-of-eight loop is formed, 
the upper half being small ami round the phulkia, the lower half 
being large and round the chunga. The continuation of the thread 
after the making of the loop of course runs down to the same 
spot from which it was taken, viz., the space between first and 
second threads (or second and third, if there is a selvage). 
It is easy to see that by the formation of this first loop the first 
upper thread of the warp has been caught, and is held up against 
the chunga. By upper threads here are meant those which pass 
above the cheri in place of No. 4. Next, a loop of the brown thread 
is taken up between the second and third upper threads of the 
warp, and, the same process being repeated, the second thread of 
the warp comes to have a loop formed roun d it and to be taken up 
against the chunga ; so on to the end. As, however, the chunga is 
much shorter than the width of the warp, a guri is pushed 
through it, and as the loops are formed, they are slipped oS and 
the chunga pushed on to the right hand side. Here it is taken out 
altogether, and one ba has been made, held up by the guri and 
phulkia close together and supporting half the threads of the 
warp. 

33. The threads of the warp, so taken up, pass over the cheri 
, in place of No. 4 and under the cheri in, place 

^ Becon upper a. those which had passed under 

the cheri in place of No. 4 are, of course, the upper threads on the 
side of the intersection nearest the operator. Upon these latter 
threads another ba is formed in precisely the same way as the one 
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above described. Thus, two bos have been made, supporting, by 
a series of loops, every thread in tbe warp. 

34. But these bos are only capable of pulling the threads in 

one direction. In order to pass the shuttle, the 
e ower a$. threads of the warp must be alternately raised 
and depressed. It is necessary, therefore, to make another pair of 
has below. This is done by reversing the warp, bringing upper- 
most the side that was below and fixing it up again by the short 
pegs of the sutdr gdri as before. In this position the two has, 
already made, hang down, but as they had been attached to the 
upper threads before, they hang from the lower ones now. It is 
necessary to bring them to the top, and a little manipulation of 
the cheris and rds produces the required effect, and one ba is seen 
to hang from what are now upper threads. Then the end of 
the thread from the chereki is again attached to a piece of bam- 
boo, which, being used as a needle, is passed along between the 
upper and lower threads of the warp from right to left of the 
operator and through the loops of the ba hanging from the former. 
The end, on coming out, is fastened to a phulkia placed on a chunga 
and the manufacture of a third ha thus begun. When this is 
finished, it is clear that each one of half the threads of the warp 
is held by two loops — one belonging to the ha above and one to the 
ba below. I hen, the fourth ba is similarly completed. Thus, 
each thread of the warp is held by two loops — one belonging 
to a ba above and one to a ba below ; these loops also interlock- 

35. The warp being now ready to be attached to the loom, it 

,, becomes necessary to describe this structure. 

Iho oom. loom (sal, is usually erected under 

the eaves of one of the houses, or else, if the household is a large 
one, there are two or three or more looms under a separate shed. 
To form the loom, four thick posts (tdnt khutd, ^1, or solar khutd, 
*11 are driven into the ground, so as to make a rectangle 

about 6' 10" X 2' 6". Two of these, those next the house when 
the loom is under the eaves, and 5 feet apart, are higher than the 
others. Each high post is connected with its corresponding low 
one by a bar (sdl bdri, about three feet long, resting on 

the tops of the posts. This supports a long bar, called the chati 
bdri (^Tfg ^), or hdUard bdri 

36. When the has are finished, the warp and its attachments 

. , are carried over to the loom, and the sutdr 

F,«ng warp on loom. 

two shorter posts. The rds meanwhile is enclosed in an apparatus, 
called dahtdni ((?r^ in Kdmrdp and dropadi (carf’tR') in Upper 
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Assam, which consists of two bars about 6 feet long with a hollow 
channel in each and fastened by pegs {nag bdri^ or ndg^khild^ 

or baguld bdrij at the extremities. The pegs are 

loosened, the ra$ placed upright in the hollow channels, and the two 
bars closed down and tied up tight. This dahtdni is suspended 
from the chatibari at the same level as that at which the sutar gari 
has been placed. Sometimes the dahtani hangs by single strings, 
but often a set of three or four small wooden rings {ghila^ f^) about 
2 inches in diameter carry cords arranged on the principle of the 
pulley, and support each end of the bars. Then the guri in place 
of No. 1 is fastened to a bar, called kdparar gdri ^11%) in 

Lower Assam and gurar-tholtha c^t^Srl) in Upper Assam, 

similar in all respects to the sutar gari^ which is hung by loops to 
the two long posts. The guri is so fastened that, by turning the 
kdparar gdri and loosening the sutar gdri^ the cloth, when woven, 
can be wound round the former. The warp is kept extended 
between the kdparar gdri and sutar gdri by means of khild~bdri 
(paragraph 29) about three feet long. These are inserted into the 
holes that pass through -the ends of the two heayy bars, which are 
then turned in opposite directions till the warp is tight. The bars 
are fixed in this position by the khild-bdris being pushed through 
till they reach the ground. Of course, in the beginning it is the 
sutar gdri that is turned to tauten the warp. Two strings are then 
attached to the guris and phulkias of the lower bas and fastened to 
the free ends of two pieces of bamboo which act as pedals {garka 
^^1). Sometimes two heavy bars {jilothi^ are attached to 

the lower bas to give weight. They hang by three strings from the 
guris and phulkias, and are attached by a single string each to the 
pedals. These are connected by a pin through the extremities 
furthest from the bas to two pegs fixed in the earth just 
under the sutdr-bdrL The pedals can move up and down, 
revolving on this pin. The strings connecting them with 
the bas are fastened about 3 inches from the free extremities, 
so as to allow a space on which the feet of the weaver can 
rest. 

37. Suspended by the middle from the chdti-bdri^ and often 
. ^ gracefully aud quaintly carved, are two 

uspen ing e as. (occasionally three) pieces of wood, about 9 
inches long, called ndcAani (srt^f^), or the dancers, from the com- 
paratively rapid motion in which they are kept while the operation 
of weaving is being carried on. These are hung by the middles 
at right angles to, and iust above, the bas. The two extremities 
furthest from the operator are attached to one ba and the opposite 
end to the other ba. Thus, when one pedal, say the right, is 
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pressed, the pair of haa (upper and lower) furthest from the 
operator go down, the ends of the ndchanis attached also go 
down, and the other ba is raised by the rising of the extremities 
of the ndchani nearest the operator. By this neat and simple 
arrangement the alternate threads of the warp are raised and 
depressed. 

88. The shuttle {mdhu, is then brought forward, as the 
operator takes her seat on a small bamboo 
e woo . frame (1' 7" high by 1' 11" long by 10" wide) 

close to the kdpaiar gdri. The shuttle is a small boat-like piece of 
wood pointed at both ends, and with a hollow {khuldy "^1, lit., 
opening or hole) cut in the centre. The thread for the woof 
(paragraph 26) is wound round a hollow piece of bamboo or simply 
round a piece of iron like a knitting-needle. When the former is 
the case, the bit of the bamboo with the thread round it is slipped 
on a piece of tiire which fits into a hole at one end and a notch at 
the other end of the hollow part of the shuttle. When the knitting, 
needle arrangement is used, the needle with the thread round it 
is simply laid in the hollow and kept in its place by a piece of 
wire across the opening of the notch. In either case the thread can 
run out freely as the shuttle is shot across the warp. Before the 
weaving is commenced, the warp is frequently smoothed with a 
brush {kuchi, ^fs) steeped in a glutinous substance made of 
boiled rice {kochu, ^) and the leaves of certain plants. When 
finished, the material is washed as soon as possible, for, if kept 
unwashed too long, the sticky substance applied would affect 
the durability of the cloth. Everything is then ready, and 
the ordinary process of weaving can begin. The total cost of 
the whole apparatus required to turn raw cotton into cloth is 
Rs. 10-8, 


39. The edges of the cloth, when some weaving has been done, 
are kept apart by an apparatus called putal 
(q[v55[). This consists, when the fabric is 
strong, of two rods of bamboo, crossed, each a little longer than the 
width of the warp. The free ends are furnished with little iron 
spikes, which stick into the cloth. The other ends are united by a 
pjece of string, which allows them to remain a couple of feet apart. 
Two loops of string, one on each side of the point where the rods 
cross, pass over the rods and the string which unites them. When 
these loops are pushed apart, the warp is stretched tight. In the 
case of fine fabrics, the putal is a single piece of bamboo with sharp 
extremities, of the same length as the width of the cloth. Some- 
times two of these are used parallel to each other when the material 
is unusually wide. A whelk shell (shamu, ^t?) containing a rag 
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The Blmtia iQom, 


with a little mustard-oil usually hangs from the dahtdm^ The rag 
is used for moistening the ras, 

40, The Bhutia system of weaving involves a much simpler 
apparatus. It is probably the simplest form 
of weaving known. The warp consists of an 
endless band of threads about 8 inches to 1^ feet wide. When 
woven, each strip is about 12 or 14 feet long. The warp is formed 
by winding thread continuously round and round a pair of sticks 
placed ns far from each other as half the intended length of the 
piece of cloth. The warp having been made, two pieces of wood, 
usually small boughs of trees with a fork at the free extremity, are 
fixed upright in the ground, and a rod having been passed through 
the band of threads forming the warp, the former is placed in the 
fork of the uprights. These forks are about 4 feet from the ground. 
At the side furthest from the operator, two wooden hooks are stuck 
in the ground as far apart as the uprights are, and about feet 
from them. Another rod, which has been passed through the 
middle of the warp, is placed in the hooks, and the operator (always 
a woman) tabes her seat on the opposite side of the uprights. The 
warp is then caught and tied up in a split bamboo, to the ends of 
which are fastened a leather strap, which passes across the back of 
the weaver. At this stage the warp passes over three rods, the one 
on the uprights, the one at the hooks near the ground and the inner 
piece of the split bamboo. The operator sits on the ground, and 
leans back when she wishes to make the threads taut, and forward 
when she desires that they should be loose. A rod of bamboo, 
longer than the width of the warp, is then taken, and a series of 
loops formed connecting it with every alternate thread. This corre- 
sponds to the ba of the Assamese (paragraph 31). Next a 
stick, about l-^ inches thick, is passed carefully across the threads 
of the warp above the bd just made, in such a way that each 
thread that passed through a loop goes under the stick and every 
other thread goes over it. This may be called rod No. 1. Higher 
up still, that is, nearer the rod over the uprights, a thin stick 
is inserted in such a manner that all the threads form loops 
around it before passing on. This may be called rod No. 2. 
The place of the Assamese ras is properly not taken by any part 
of the Bhutia loom. But the threads of the woof are pushed 
together by a hard piece of polished wood, about 2J feet long and 
2£ inches in width, broad along one edge and sharp along the 
other. The shuttle is simply a joint of bamboo, in which the 
spindle carrying the thread of the woof lies loose. Another joint 
of bamboo, filled with water, is always beside the weaver, that she 
may keep the spindle moist. 
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41. The ilctaal process of weaving is as follows : The operators, 

seating herself, finds the warp in front of 
n la weaving. sloping up at an angle of about 60 

degrees with the ground to the rod that passes over the uprights. 
The strap passes across her back and the split bamboo to which 
it is attached lies across her lap. Taking up the da with her 
left hand, she pushes rod No. 1. up towards rod No. 2, holding 
the former between the finger and thumb of her right hand, 
and pushing the latter downwards with the other fingers. This 
latter operation has the effect of tightening the threads which 
do not pass through the loops of the ba and of loosening the others. 
The ba being raised in the left hand, a space is formed between 
the threads of the warp ; the two rods (1 and 2 ) being let go, 
the bamboo with the spindle is shot across by the right hand. 
The hard piece of polished wood is then taken up, and the thread 
that has just gone across is pressed down with it, the sharp edge 
being of course applied. The ba is then let go, and the shuttle 
taken up, while w'ith the right hand rod No. 1 is brought down 
to and pressed close to the ba, the o])erator at the same time 
leaning back. This has the effect of making a cap between alter- 
nate threads of the warp between the operator and the ba, this 
gap being as wide as rod No. 1 is thick. At this point all the 
threads which pass through the loops of the ba are below, and 
all the others above, and when the shuttle is shot across from 
the left, it leaves a thread above all those of the warp under which 
the previous woof had passed, and below all those above which 
the previous woof had passed. This second woof is then pressed 
into its place by the hard piece of polished wood already referred to. 
Then, the ba is again raised, and the operation continued. As soon 
as an appreciable amount of cloth is made, a piece of bamboo, just as 
long as the cloth is wide, with a sharp nail at each end, is fastened 
by its two extremities to the selvages to keep the cloth of proper 
width throughout. 

42. From experiment it would seem that in a day of eight hours 

1 , an industrious woman could do about 2 feet in 

Bhutia rate of work. 

about 4 feet in length, if the piece were 7-^ inches wide. That is, a 
woman would take approximately three and a half, days to do 
a square yard. 

43. The method adopted by the Miris is somewhat similar to that 
, . in vogue amongst the Bhutias. The thread 

ins wea'5ii>s'. having been rolled up into a number of balls, 
the warp is made with them thus : Two women stand opposite one 
another, each having fixed in front of her a horizontal rod sup- 
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ported on tvro uprights. One end of a ball of thread is made fast 
to the end of one of these rods, and the woman who tied the 
knot then flings the ball to her friend, who passes it round the rod 
at her feet and flings it hack. This is continaed till a sufficient 
amount of thread has been wound round the two rods. The 
threads ' on one of these rods are then firmly tied, and the warp 
rolled up around it. The rod with the warp around it is then fixed 
to a post, and a woman takes her seat with the other rod in her lap. 
To the ends of this rod is now attached a strap of deer skin, which 
masses behind the weaver’s back, and is just long enough to enable 
ler to tighten the warp by leaning back, and to loosen it by 
eaning forward. The weaving process is just the same as that 
described in paragraph 40. The resulting cloths are long and 
narrow and are stitched together by the sides, to make abroad piece> 
exactly as is done by the Bhutias. 

44. The ordinary Manipur! loom used for. making the finer 
„ . . , , cloths is nearly the same as that used in 

ampunan ga ooma. 'pjjg Qjjg which coarser cloths 

are made is similar to that employed by the Bhutias. The N^a * 
loom is identical with that used in Bhutan. 


45. There are no regular weavers in Assam, unless the Jugis 

Weavera Kdtanis can be classed as such. Fabrics 

. are made by the women of the household 

almost always for domestic consumption. Superfluous articles, 
found after their manufacture not to be required, aVe sold, but, 
generally speaking, there is no trade in home>made piece-goods. 

46. In Manipur, however, the case is different. Colonel 

„ . . Johnstone’s remarks on this subject are to 

Mampun weavers, • j. 

^ the point : 


Almost every description of cotton cloth is made in the little principal- 
ity, from fine mnslins down to coarse durries or carpets. All classes of 
women weave, from the wivea( and daughters of the Maharaja down to the 
poorest in the country. Little girls begin to learn at a very early age, and 
soon attain to great skill. Amongst all but the highest classes, the 
women not only supply their families with cloth, but make for sale also. As 
a rule, coarse cloths are far cheaper than in British territory, but the finer 
descriptions are much dearer. The latter are generally made from English 
thread, which for the better fabrics has almost superseded that of native 
manufacture. Even for the" better class of petticoats, English thread is now 
used. This doubles the price. The cheapness of Manipuri cloths is entirely 
due to the fact that every woman in the valley employs her spare time in 
making them instead of idleness. The Naga tribes, who utilise their 
women for field work, are ceasing to manufacture cloth. They buy it 
instead from the Mapipnris, who are now beginning to imitate the N&ga tribal 
patterns. The Manipuri cloth manufacture is thus artificially kept up by 
the want of an occupation that pays better. 

f2 
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47. The following list is believed to include all the articles 
Articles made. usually made of cotton in Assam ; 

1. Chv/na%y or waistcloths.^ — These are generally nnornainented, but 
oocasionally uoloured patterns are woven into the ends, called jphaijom^* 
in Manipur. 

2. Chadm^ or sheets. — ^These are almost invariably quite plain, 

except when made of the finer kinds of cotton yarn. In this case they are 
sometimes as fine as muslins, and are only prepared by women of respectabi- 
lity for private use. These carefully woven fabrics are generally decorated 
with elaborately-worked patterns of flowers, fruit, and birds in coloured 
threads, sometimes of silk and sometimes of cotton. The embroidered 
ends are called phulsj and almost every woman has her uwn particular 
pattern. * 

3. Borkapors.^ltargei coarsely-woven, heavy bat very durable cloths, 
generally used by both sexes, mnch in the same way as a shawl is used in 
Europe. There are a large number of diflerent kinds, and the names vary in 
difierent districts. 

4. Khanya kapors . — A highly ornamented shawl, worn double and 
generally 21 feet x 4 feet. Usually very finely woven and elaborately 

^ adorned along the borders with graceful designs of flv)wers and creepers. 
Sometimes the whole of the front sheet of the khanya is tastefully decorated 
with flowery spots. The ornamentation is usually made either with silk or 
coloured thread, or with a mixture of silk and gold or silver. 

5. CheUngs , — These are siiniiar to the above, but are usually only 3 feet 
X 10 feet in size. They are finely w’oven, and ornamented in much the same 
way as the khanya, but seldom to the same extent. 

6. Gamochd * — A species of towel or napkin, usually plain. 

7. Faiidia kdpor , — An embroidered shawl, very finely made and 
most artistically ornamented. This article of clothing is made and w^orn only 
by the upper classes. It is the highest example of the art of weaving as 
known in ^ssam. A paridia kdpor will cost from Us, 40 to Hs. 200, 
according to the fineness of the materials used and the naturcj of the decora- 
tion employed. The ornamenting thread is usually gold or silver twist, 
sometimes both, and the design, though generally confined to the borders, 
spreads sometimes over the whole article. Flowers and birds are the com- 
monest patterns, but these consist sometimes of nothing but graceful curves 
arranged symmetrically along the borders. Occasionally, a paridia kdpor 
is made by attaching to a centre-piece of very finely-woven muslin-like 
material, border pieces ornamented by the few^ Muhammadans who still retain 
a knowledge of the art of w eaving with gold and silver thread. 

8. Rika , — A si)ecies or scarf, used by women. It is worn ahoufc 
the waist and breast, being passed under the right arm and over the 
left shoulder. One of the ends often thrown over the head to serve as a 
veil. 

9. Mekhla>,~A species of petticoat. It is really an elongated sack, 
npen at both ends, and is adjusted over the breast by the lower classes, 
and round the waist by the higher, the otherd en reaching nearly to the 
ground. 

10. Made at Laskarpur in South Sylhet and in Manipor. 
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11. A thick kind of cloth woven by Jogis in Sylbet| and nwd 
in the cold weather as a covering at night. , 

12. Khesh . — A thick striped cloth made by Manipuris. 

13. Jharans , — Made chiefly at jails. 

14. Mosquito curtains , — Made in Sylhet. 

15. Fanek , — A species of petticoat in many colonrs, made by the 
Manipuris. 

Ifl. Darries, or carpets. — Made in Manipur. 

17. Inaphi , — A species of shawl worn by women, peculiar to Manipur. 

18. Fgomhong . — A species of shawl worn by men in Manipur. 

19. Khangiobpliu — A counterpane used in Manipur. 

20. Fagrisy or turbans. ' 

21. Kilts or strips of black cloth 3'x IJ', ornamented generally with rows 
of cowries. They are called lokdni when plain, and keshini when ornamented. 
They are worn only by Ndgas. 

22. Purses , — Called checka and worn at the waist by Nagas. They are 
narrow strips of folded cloth, with two edges sewn together and one end open. 

23. Jdngdli , — A kind of waistband with fringes at both ends, worn by 
men in the Brahmaputra Valley. 

24. Gandu , — A strip of cloth worn round the loins by Gafo men, dyed 
blue, with thick red and fine white stripes. 

25. liekhing , — Similar to abovo, but worn by Gdro women. 

26. Pdri , — A species of warm rug made by the Miris. It consists of tufts 
of raw cotton woven into a backing of stout cotton cloth. 

48. In the abov^e, colours have been more than once mentioned. 

D es used must not be supposed from this that dyeing 

• is common in Assam. Asa rule, fabrics are 

not dyed. The plains people wear usually white cotton cloth or silk 
of the natural colours. But coloured borders are common and are 
worked for the most part with thread dyed either in Bengal or 
Europe, and imported into the province. This practice has been 
resorted to in late years as rnofe convenient tlian home dyeing, 
and on account of the brighter colours of the imported thread. 
On the other hand, some of the hill tribes within and without 
Assam prepare their own dyes and have their cloth even woven 
into tartans, often very pretty. These colours are generally very 
permanent. The Singphos, Phakials, and Khdmptis prepare the 
best tartans. The Gdros, though wearing only the minimum 
amount of cloth possible, like to have it striped in different colours, 
and dye ’the thread for it themselves. All dye-stuffs found or 
used in the province are believed to be included in the following 
list : 

1. Indigo {Indtgqfera tinctorial Linn ,), — This well-known plant is believed 
not to be grdwn in the province, and is very rarely used. The usual sub- 
stitute is No. 7, mentioned below. 

2. Madder — (/) Ruhia cordifolioj Linn,y (2) Rubio, Sikktmensisy Kurs,, 
Assamese^ Manipuri=»^oyo(??», Angami Ndga=<?Atfn^w, Lbota Ndga 

No. (1) is the madder usually exported, it is brought down in the 
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cold weather bj the Himalayan bill tribes. No. {2) is the species most com- 
mon in the central chain of the Assam Hills. It is used by the Manipnris 
and Nagas to give the brilliant red colour so characteristic of their cloths, 
hair decorations for spears, &c. 

The Manipuri process has been thus described : — The cloth to be dj’^ed 
must first be subjected to the process mentioned in the first half of § 31. 
Then take a quantity of the creeper known as moi/oom, and bake over a slow 
fire until it is perfectly brittle ; next pound until it resembles flour, and mix 
f of a seer of it with 8 quarts of water and boil, stirring it gently the while ; 
steep the cloth in 2 quarts of hoohee water (§ 30) ; then pnt it into the pot, 
and boil thoroughly in the mixture of moyoom pow’der and water ; lastly wash 
in clean water and dry in the sun. Repeat the entire process if the cloth is 
fonnd not to have taken the proper colour. 

The Angami Naga process is simpler. The root, cut into fragments, is 
simply boiled with the yarn, till the desired red colour is produced. 

3. Safflower {Garthamus iintorius, Linn.), ABsamese=ftit«um. — Used 
for imparting both a red and a yellow dye. The colour is called golap 
machoo (lit., rose colour) in Manipur, and is imparted in the following 
way : Two and half tolas of kuaum lei to be washed clean, then placed in a 
jharun or other coarse cloth, and squeezed and pressed about in 2 quarts 
of w’ater, until the water becomes discoloured. This water to be thrown 
away and the process repeated in fresh water. After the w'ater has become 
tinted to the required degree, the cloth to be dyed, having been washed 
perfectly clean, is steeped in the dye solution and squeezed about until it has 
well taken the colour of the w^ater. Now take the kusum lei out of the 
jharun and dry it thoroughly, then mix | of a tolah ofkhoojoom perali (species 
of acanthacece) ashes with it, and mix together intimately by pounding in a 
pestle and mortar ; then take an earthen pot, perforate 3 or 4 holes, and close 
these holes with wisps of straw or pieces of rag (in the same w^ay as is done 
with the ordinary 3-ghurrah filters), then sprinkle a layer of damp paddy 
husks in the pot ; over this put in the mixture of husum In and khoojoom 
perah ashes, and over this again sprinkle another layer of paddy husks, then 
gently and by degrees sprinkle 2^ pints of clean water into the pot, and let 
it drip through the holes into a clean vessel below. Take the cloth, and, 
after wringing it out, steep it thoroughly iii this liquid dye solution, 
pressing and squeezing it about so that every part of it may become 
thoroughly saturated, then wring out the cloth, and hang it up to dry in the 
shade. 

4. Catechu {Acacia catechu^ Willd.), Assamese=A/iOzVa, hhoir . — Imparts 
with lime or alum a dull red. 

5. Turmeric {Curcuma longa^ EQxh.)y As8ameseaB*AaZd», Angfimi 
Naga=u^^^/ia. — This is the cultivated variety. The commonest wild variety is 
Curcuma Aromatica Saliah.^ and is fonnd everywhere. The round short rhi- 
zomes yield a valuable yellow dye. The Angamis cut them into short pieces, 
w'hich are boiled with the yarn to be dyed. A green colour is produced in 
Manipur by the following process: Soak a seer of wild turmeric root (it most 
be fresh), then pound it into shreds and sprinkle as much water over it as it will 
absorb ; then squeeze out the juice into a shallow vessel, and into this dip a cloth 
that has quite recently been dyed blue, press and squeeze it about for 8 or 
10 minutes, then let it steep in the juice, having covered it over with the 
pounded hald% for 6 or 8 hours, then wash clean in fresh water, wring oat 
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and steep thoroughly in a pint of lieibung water (§ 43), then wring ont and 
dry in the shade. If the cloth has not assnmed the proper colour, repeat the 
process. 

6. A8ugach~{l) Morinda augustifoUa^ Roxh.y (Z) Morinda persiccBfoUa 
Ham. AssaxnQse^asugach, amTcat^ VhB}si\dX=kckaitunj Gkro^chenung, 
NAga=w^an. — Very commonly used all through the province, and oc- 
casionally cultivated around the homestead. The roots of these plants are cut 
into very small chips, and thrown either into cold or boiling water. The 
cold water process gives a very bright red, while the solution in boiling water 
gives a very pale red. The colour varies according to the '^greater or less 
care bestowed on the dyeing, and is said to be very permanent. Chips of 
the bark of leteku and leaves of the hhoomrati are boiled with the asugach as 
a mordant. 

The following is the process adopted by the Phakials : — The thread 
having been steeped in mustard oil, or in oil obtained from a pig or elephant, 
is boiled for an hour or two, and then exposed in the sun to dry for 20 days. 
When thoroughly dry it is washed and boiled with wood ashes in water and 
put out in the sun to bleach. Boots of the asugach are then cut up and 
pounded. Water and wood ashes are added, and, the thread having been 
placed in the mixture, the whole is warmed over a fire. It is then allowed to 
stand for a day, after which the thread is taken ont and exposed to the sun. 
The shade of red depends ou the number of times the thread undergoes the 
last steeping process and subsequent exposure. The oftener this is repeated, 
the darker is the colour produced, 

7. Rum {Strobilanthes fLaccidifolius, Rees), Assamese—rum, Manipuri 
=khum, Phakial=At>m, Angami lSaga=8apro, Lhota Naga=cAu/ioAit, 
Khairi pti= tonAam or ton kham.—The usual Assamese substitute for indigo. 
Occasionally cultivated, and very commonly used. The leaves are mashed 
up and then steeped with the cloth or thread in cold w^ater. In the Sibsdgar 
district the plant is broken up and boiled with the cloth, which has been 
previously steeped in country liquor. If lac-dye is added to the solution, a 
handsome purple colour is produced, whilst if mixed with chips of the bark 
of tepur and the leaves of bhoornrati as a mordant, a green colour is the 
result. 

The Phakial process is as' follows : — The twu’gs and leaves, having been 
steeped in water, are left for four days, when the vegetable matter is removed. 
Lime is then thrown in to precipitate the dye, and the liquid is left exposed 
to the sun in an open vessel for several days, then it is stirred about well and 
left standing for one day, after which the water is thrown away. A solution 
of ashes in water and fermented rice beer is next added to the sediment, and 
into this mixture the thread or cloth is thrown. After being steeped, it is 
exposed to the sun. The oftener it is steeped and exposed, the darker is the 
colour produced. In order to fix the colour, the thread or cloth, after it has 
attained the desired shade ofl)lue, is boiled in a decoction of the bark of 
moragach (§ 59). By the Angami Ndgas the leaves and twigs are soaked 
in water for four or five days, and then taken out and ashes put in. After 
the thread has been steeped in this mixture for three or four days, it is taken 
out and dried and then boiled. 

The Manipuri process has been thus described : — Put as large a quantity 
of leaves of the khum plant into a pot as it will hold, and then fill it with 
water, and let stand until the leaves become partially decomposed ; then 



54 


THE INDUSTRIES OE ASSAM. 


out tbe leaves gently in the pot and throw- them away ; next put a 
chitak or two of shell-lime into the pot, and lot stand for 24 hours, — this lime 
has the effect of precipitating all the organic matter in the water to the 
bottom of the pot apparently ; then pour olf the water gently, and scrape out 
the sediment, — this sediment is Ichumbang, In from 10 to 12 quarts of water 
mix one seer of khumhang and let stand for 2 or 3 hours ; then mix 8 
chitaks of shell-lime in the pot and let stand for 24 hours ; then add a pint 
and a half of heibung water ; stir up the mixture thoroughly and let stand for 
24 hours ; then add 2 quarts of water that uncooked rice has been washed in, 
stir up thoroughly and let stand for another 24 hours ; now add 3 tolas of 
ehell-lime and 2 quarts of ootee w^ater (a lye prepared from plantain or other 
ashes) ; mix thoroughly and again lot stand for 24 hours, when the dye ought 
to be ready for use. If it is not, then more of some of the above ingredients 
will have to bo added to it, but only experience teaches what particular in- 
gredients are not in siitticient quantity in the dye. W ash the cloth to be dyed 
perfectly clean and steep thoronglily in the vessel containing the dye ; 
squeezing and pressing it about for 8 or 10 minutes ; then wring out 
and wash with soap and w'ater (if soap is not at hand, rice water, i.e., 
water that uncooked rice has been washed in, to be used : this ought to 
be stale, that is, two or throe days old). If it is found that the cloth has 
not taken the dye well, repeat the above process, and hang out to dry in the 
sun. 

The Khampti process is somewhat similar to the above : The tops of the 
plant are cut twice a year, in May and October, tied into bundles and 
immersed in a large earthen vessel contaiaing water, where they are left 
to steep about 3 days in May and about G days in October. Then the 
vegetable matter is taken out and thrown away, and the liquid, after 
being thoroughly stirred up by means of a khaloi (a jug-shaped wooden 
basket in whicli fish are put when caught) is allowed to settle lor the night. 
In the morning the liquid at the top is poured off, and the sediment put 
aside in an earthen vessel for use as required. In this state the dye (now 
called wdm-Aam, from water, and ham=Tum) can be retained for 6 

months or so without deterioration. When required for use, a solution of 
ashes in water {khahar paid) is added in equal quantities to the nam 
and into this is put small quantity of a mixture composed of almost equal 
parts of the following ingrediems : (1) tlie juice of a small esculent plant 
called jya hamkhia^ (2) juice expressed from the bark of the hhat gkila tree, 
(3) a fluid obtained by squeezing a number of amridi ( Gricula trifenestrata) 
worms into pulp. The solution thus prepared is exposed to the sun, and the 
shade of the dye is tested from time to time by dipping in the finger nail, 
alterations being made in the quantity of the ingredients according to the 
depth of the colour desired. When the right shade is obtained, the thread 
or cloth is steeped in the liquid for half an hour, and then exposed to the 
BUD. The oftoner it is steeped and dried, the darker is the blue produced. 
To fix the colour, the dyed material is placed over a fire in a closed basket 
till quite hot. It is then allowed to cool and finally exposed to the sun* 
This method of fixing the colour is only adopted in the case of cloths highly 
valued by the Khamptis. 

8. Tepnr (^Garcinia xmihochymun^ Hook. /.), Assamese ^ 
Phakialssma^o^a.-— A small indigenous tree in the forests of Assam, tbe 
bark of which is used by the Fhakials in the Lakhimpur district for dyeing 
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a bright yellow. Chips of the bark, with the leaves of hhoomfdti as a 
mordant, are boiled with the yarn. 

9. Bhoomrati {Sym^hcoa s^icata^ Boxb.), Assamese =s:&Aee»ira/e, Phakial 
=smoit aoom, — A small tree indigenous in the forests of Assam. The leaves 
furnish a very valuable mordant largely used in the province. 

10. Leteku, iBaccaurea sapida, MulL A,Tg.)y As8amese==^e^e^a.— A 
small tree common in the forests of the province. The^bark is used as a 
mordant, chiefly with aangach, 

11. miika {Terminalia citrina^ Roxh.), Assamese ^ Ail fka silika. — A large 
deciduous forest tree. The bark is cut into chips and boiled with the yarn 
or cloth to impart a black colour. 

12. Madhariam (^Psidiuni girnmna^ RaddiJ)^ Asstimese=madhuTiam, — The 
common guava-lroe introduced into the province, and cultivated for its fruit. 
The bark is boiled with the bark of the kilika^ the mango, and the jdmu to 
give a black colour. 

13. Aruotto [Bixa orellann^ Assamese=jarat or jarcid, Phakial= 

phortg, Mauipuri= f/ liei Rom Parnbu — A shrub introduced into the province 
and Iroquently cultivated in the gardens of villagers for the sake of its seed- 
pods and seed. The pulp which surrounds tlie seed gives a beautiful flesh 
colour. The seeds are pounded, and then boiled with the yarn to be dyed. 
With bhoomrati leaves as a niordaut, a yellow dye is the result. Sometimes, 
the bark of the silika is added, wdieu the yellow dye assumes a reddish tint. 
Colours produced by this dye stuff are not permanent. 

The process in Manipur is as follows: — Eight tolahs of seed of the U 
Rei Rortu Panibi tree to be tied in a jharun or other coarse cloth, and steeped 
in boiling water. When the water has cooled down sufficiently to admit of 
one’s hands being dipped into it, squooae and press the U Rei Rom seed 
about in the cloth until the water has become thorou^ily coloured, i.e.^ has 
extracted all the colouring matter out of the seed. Wash the cloth to be 
dyed perfectly clean, steep it in this water, pressing and moving it about, 
until It has well taken the colour of the water ; then take out and wash 
four or five times in clean water. Wring out and dry, thereafter pour a 
pint of keibung water over the cloth, and press it about so that every part 
of it may become thoroughly saturated. Then wring out and hang up in 
the shade to dry. 

14. Slria [Albizzia jprocevaj Benth.), Assamese=stm, Qhro^Sissoo, 
Bengali=X;aroi.— An indigenous forest tree common in Lower Assam. The 
bark is out into small pieces and boiled. Pounded leaves and twigs of the 
ddgdl are then mixed with it, and the yarn is boiled in the mixture. The 
result is a madder brown. 

15. Jdmu [Eugenia jambolana. Lam.), Assamose=y«mw, GS,ro= 
chambu, — An indigenous forest tree, the bark of which is used with that 
of the hilika and madhuriaigh to give a black colour. — A slate brown colour 
is produced by a boiled solution oi jdmu, madhuriam, ailika, and rojhoomala 
barks. The bark is also used with mdjaiki to impart brilliancy to the red. 
It is largely used by the As-amese in dyeing flshing-nets. 

16. Lemon trees [Citrus medica, Linn.)* — In the Sibsdgar district the bark 
of the lemon and pomegranate trees are boiled with iron ffiings to dye yarn 
black. 

17. Pomegranate tree [Pumka granatumy Linn*) — Used as indicated 
under § 16. 
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18. Mango {Mangifera Indica, Linn .). — Used as indicated under § 12, 

19. LdgoL {Sarcochlamys pulcherrimay Gandicli)^ GikxQ^ddg&h — Used 
as indicated under § 14. 

20. LaJcedema (scientific name unknown). — The seeds of this plant 
are pounded and mixed with powdered rice and mustard oil (the proportion 
being 1 seer of seed to 1 chitak of rice and i chitak of oil). This 
mixture is then smeared upon and well rubbed into the yarn, upon which 
boiling water, sufficient to moisten it, is poured. The yarn is then dried, and 
this process is repeated about three times a day for seven days. The 
colour is fixed to some extent by smearing the yarn with a powder obtained by 
pounding the root of the haldi plant, and again moistening the yarn wdth 
boiling water. It is not quite clear whether this haldi powder is purely a 
mordant, or is partly a dye stuff. By this process a red colour is obtained. 

21. Easpat (scientific name unknown). — This is a small shrub. The 
leaves and twigs are boiled in water with the yarn to be dyed. The result 
is a fleeting red dye. 

22. Faolikaet (scientific name unknown). — This plant, when pounded and 
boiled with the yarn to be dyed, imparts to the latter a brown colour. The 
roots when powdered and boiled with the thread give a yellow colour, which 
is fast. 

23. Mithaam (scientific name unknown). — A plant the bark of which 
is used with that of i^ilika and jamu to produce a black. 

24. Rajhoomala (scientific name unknown). — Use described under 
§ 15. 

25. Lac dye {Coccus lacca), — The red dye obtained by evaporation from 
the liquid in which stick lac has been washed. 

26. Leingmig , — A species of earth found everywhere in Manipur, and 
used for imparting ''a khaki colour. The dyeing process has been thus 
described : Wet a chitak of wild turmeric {haldi) , and rinse out its colour 
into quart of water ; then mix two tolahs of leingang in the water ; add 
^ of a pint of fresh milk and then strain. Wash the cloth to be dyed 
thoroughly clean, and then steep it in this mixture ; press and squeeze it 
about, and then let it soak for half an hour. Wring out and dry, and 
when dry steep it again in the mixture as above. Wring out and steep in | of 
a pint of heibung water thoroughly ; and wring out and dry in the shade. 

27. Tita-sappa {Michelia champacay Linn,\ Bengali 

^champia . — A large handsome tree wdth yellow sweetly-scented flowers. 
These, when boiled, are said to yield a yellow dye, which communicates 
also an agreeable perfume to the fabric. 

28. Wendlandia tinctoria^ D.C. (vernacular name unknown). — The bark 
is used as a mordant in dyeing by the Nagas and other hill tribes in 
the province. 

29. Napoo {Fibrauria Trotterii^ WaU, ii/.S.), Manipuri=7?flj»o. — The 
root is used by the Manipuris for dyeing yellow. Major Trotter describes 
the process thus : Five chitaks of dry root of the Tuxpoo tree to be washed 
clean and beaten into long shreds ; then soak these in 2^ quarts of water 
for 15 or 20 minutes, when it will be found that the water has become of 
a yellow colour ; this water to be put aside, as it will be required later on. 
Take out the pounded roots, and resteep in the same quantity of fresh water, 
and let stand for 24 hours. Then wash the cloth to be dyed clean, and 
thoroughly soak it in the first solution, and take out and repeat the process 
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in the second water, leaving the cloth to soak in it for about half an honr ; 
then wring out and steep in half a pint of heibung water, pressing and. moving 
it about in the vessel, so that every part of it may become tboraugbly 
saturated with this water, then wring ont and dry in the shade. 

30. Koohee {Quercus fenestrati^^j Manipuri*— — Used by the 
Manipuris for changing the blue dye of the rum into a black* The 
Manipuri process has-been thus described : Add 8 or 10 tolas of kumbang 
to the pot containing the blue dye ; stir up thoroughly and then mis 4 tolas ^ 
of shell-limeisn it. Take a cloth that has recently been dyed blue, and 
steep it in 2 pints of koohee water (very simply prepared, thus, fill a pot with 
the bark of the koohee tree, and add enough water to submerge it, let stand 
for 24 hours, and then pour off the water), and press and squeeze it about 
for 8 or 10 minutes, then wring ont and dry in the sun. When dry, steep 
thoroughly in the pot containing the blue dye ; wring out and dry in the 
sun. When dry, again steep it in 2 pints of koohee water, dry in the sun, 
and again steep it in the blue dye and dyy in the sun. Keep on repeating 
this process until the cloth has taken the proper colour,* then wash with 
clean, fresh water, and finally dry in the sun. 

3t. Thmdtng (a species of Lahiateai)^ Manipuri— tWdiwy. The dye, 
which is black, is prepared as follows : A quantity of thoiding to be fried 
and mashed up into a paste : take *5 tolas of this paste and mix in 2 quarts 
of water, then after washing the cloth to be operated on perfectly clean, 
steep it in the mixture, pressing and moving it about for about 5 minutes, 
then take out and wash thoroughly in clean water and spread out in the 
sun till dry ; then mix 5 tolas of thoiding p^ste with 2 quarts of lye pre- 
pared from the ashes of the kairang tree and steep the cloth in this mixture ; 
when .thoroughly steeped wring out and dry in the sun ; when dry^ again 
repeat this process. ISTow pound J of a seer of dried young leaves of the 
chingjagoo (teak) tree, mix 8 quarts of water with it and boil, stirring 
gently the while ; steep the cloth in 2 quarts of koohee water (this water is 
to be prepared as follows for this dye : — fill a pot | full with koohee bark, and 
pour in enough water to submerge it, then put the pot on the fire till the 
water simmers, when i^will be ready for use), and put into the pot and boil 
it thoroughly in the mixture of chingjagoo leaves and water, moving it in and 
out the while : then wash in clean water, and dry in the sun. If the cloth is 
found ’'not io^have taken the proper colour, then the entire process, as above, 
must be repeated. 

32. Kairang {Sgmplocos racemosay Roxh.y non A.jD.C.), Manipur i=s 
kairang y K}ok%\=La'pongdong,—kL small tree, the twigs and bark of which 
are chiefly used as a mordant by the Manipuris and Kh4sis. 

33. Chingjagoo {Tectona grandis)^ the teak tree.— Used as a* mordant, as , 
described under § 31. 

34. Doga poma {Chickrassia tabularia, Adr, Juss,)y AssB.mese=Doga 
poma, — A. large tree the flowers of which yield a red and yellow dye. 

35. Borthekra {Garciniay peduriculata Booeb^y AssBLmesf^=Borthekra, 

36. Nahor {Mesua ferreay Lmn,)y Assamese— iViaAor, Bengall=:nageswar, — 

A middle-sized, dark green tree, the flowers of which are said to yield a mordant. 

37. Kena {Perilla ocimoidesy Linn,)y Naga=-K€iiia. 

38. Dopatti {Cinnamomum Tamata, Nees)y AsaamQ^=dopaUL — A 
moderate-sized, evergreen tree, the leaves of which are used in oalioo 
printing in combination with myrabolams. 

u 
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39. Kendu (Diospyros emhryopterU, Pers.) AsBamese^kendUg Bengalis*: 
pdho , — An evergreen sbrub^ the half*ripe fraits of which| being steeped in 
Water^ are someiimes used in dyeing brown. 

40. Madar {Erythrina Indicay Linn!)^ Cachari=mfldar.— A small tree 
wild in the Assam hills. The dried red flowerSi on being boiled, yield a red dye. 

41. Khoikhu (scientific name njaknown), Mishmi=MaiMu.— The twigs 
of this plant £re sometimes used by the Phakials intead of the amgaeh. It 
produces- a dark red. The process is the same as that described under § 6. 

42. Theiera {laora acuminata, Poxb,). Assamese— t7^e^fra|r-‘^8ed' as a 
mordant chiefly with arnotto, 

43. (scientific name unknown), Manipuri — -A solution 
of the fruit is used constantly in Manipur dyeing,, but its exact action is not 
as yet understood. Experiments seem to show that it serves to develop 
the colour of the safflower dye. The solution is easily prepared, viz., by soaking 
a pound of the fruit, cut in slices, in a pint of water for 20 or 24 hours. 

44. Gangai (Mallotus phillippensis, MulL)^ Assamese — A small 

tree from the fruit of which the dye is obtained. It gives a rich red colouri 
and does not require a mordant. 

45. Kering (Oroxylum ludicumy Benth)y Qaro— A small tree 
the bark and fruit of which are believed to be used as a mordant. 

46. Amluki {^Phyllanthua Emhlieay Linn,), Assamese — 04ro — 

ambari, Ehasi — *A moderate-sized tree, the fruit of which 

with myrabolams and sulphate of iron, gives a black dye. 

47. Tcteli {Tamarindus Indica, Linn,), ABsamQBQ^^teieli, — A large hand* 
some tree, the flowers and fritit of which are used as an astringent in dyeing 
especially with safflower. It acts the part of a mordant. 

48« llulluch {Terminalia belerica, Boxb.), Aasamese^^hullucb, 6dro=* 
chirorw, Bengali— 6a/tcra. — The fruit is one of those exported from India 
under the name of myrabolams, and is largely used in dyeing. 

49. Amari {Terminalia tomentosa, Roxh,), Assamese — The bark 

cut up into small pieces and boiled for six or eight hours gives a brown dye. 
It gives a black dye with iron. 

50. Atkuri {Wrighiia tomentosa, Roem and pchevdt,), Assamese — 
athiri , — A small deciduous tree. 

51. Sakubi (scientific name unknown), Khasi — ea/jufei. — The colour 
is red and is produced as follows : Take half a seer of lac and boil with 
water. Then put in loaves of the sakubi, and when both are dissolved 
immerse the yarn. When well steeped, take out and dry in the sun. Repeat 
the process three times, and the yarn will be dyed a ^ood red. 

52. J^ei (scientific name unknown), Khdsi—fiee.— Imparts a good red 

dye if the follovving process is used : Found the seed of the nei plant to a 
powder, and place it with the uacoloured yarn in a vessel. Fill the vessel 
with hot water, and then take out the yarn and dry in the sun. Repeat this 
process daily ibr a week. Then pound well the bark of the Uipangdong tree 
and the bark of the root of the and mix the powders well together, 

one pound of each, in a vessel of hot water. Then put in the yam, and 
after letting it steep take it out and dry in the sun till it becomes hard, 
wash then with hot water and repeat the process. 

58. Sgboo (scientific name unknown), Kh&si— sy&oo. — If the yarn be 
soaked for a day in a solution, three days old, of washed leaves of the sgboo 
and wood ashes, it will be dy^ black. 
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54. Lamong {Morinda tindoria^ Rood)), Kh&si*^ /ar^^n^.-^The bark 
of the root is used to dye red as mentioned in § 52. 

55. Jack-tree (^Artocarpua integrifoHa^ Linn.\ Qtkro^thibrmg^ Bengali** 
kathal, Assamese =&OM£Aa^.— Imparts a pale yellow when the wood or its saw- 
dnst is used. 

56. (scientific name unknown), Ang&mi — Strips of 

the bark are boiled in water for twelve boars or more till the mixture takes a 
dark red colour. Earth of the kind usually found in the terraces under rice 
cultivation ia added, and the cloth or thread to be dyed thoroughly soaked in 
the solution. The result is a black dye. 

57. Bharali (scientific name unknown).— A middle-sized forest tree. 
The yarn is first boiled with the leaves of the tree and then dyed with 
silika if black is wanted, and with lac if red is desired. If yellow is 
required, madder is used. Teidi (§ 47) is employed if no bharali be avail- 
able. 

58. JSholaguti (Semeearpaa cardium, Roxb.), AsBa,mese=bholiiguti, Garo 
—bawaros , — The black acrid juice of the nuts is used largely to mark cotton 
garments. The colour is improved, prevented from running, and fixed by a 
mixture of quicklime and water. 

59. Moragach (scientific name unknown), Assamese=/nomy^A.— The 
bark is used as described under § 7. 

60. IHnghjangmat {Berberia Nepalenaia, Sprang.), ^K\ik^\^dinghj(mgmaL 
— A shrub found in the Kh&si and N&ga Hills, generally at altitudes above 
5,000 feet. Used to a small extent as a yellow^dye, chiefly by the Bhutias 
and.I7&gas. 

61. Palda {Bhutea frondoaa), Bengali==;[?aWrf.— A small distorted tree 
, with bright orange flowers. These, when dry, are used as a yellow dye, 

which is obtained by steeping or boiling in water. 

62. Purai {Baaella Rubra, Willd,'), Assamese==jOMra^ or /jwe.— The seed 
of ihepue adk, which is used as a vegetable, gives a red colour. Red ink 
is sometimes prepared from it. Owing, however,' to the colour not being 
permanent, this dye stuff is not much used. 

63. Urohi Mahorpat (Vigna Catiang, Endle ). — Said to yield a green 
dye. The process has been thus described : Place a quantity of the leaves 
of the rum (§7) in an earthen vessel full of water, and, having tied up the 
mouth, allow the vessel to stand for three or four days, or until the leaves 
rot. Then take out the rotten leaves, squeezing all juice* out of them in so 
doing, and shake the liquid left behind well for some time. Then tie the 
vessel once more, and let it stand for the night. Next morning pour off any 
watery fluid that may.be found, and add to it Uh the quantity of ash-water 
(called kharmi in Assamese, and made by filtering water through wood 
ashes), -x-V^h the quantity of native liquor, and -g^th the quantity of the 
juice of the thekera (§42). Then place the mixture in the sun for three 
consecutive days, after which the material to be dyed should be dipped into 
the liquid, and squeezed out and sun-dried, this process being re]:^ated for 
three days. Then place in a mortar urohi loaves 4 parts, turmeric 1 part, 
and thekgra leaves 2 parts. Crush the whole well, and, after rubbing the 
pulp so formed well into the doth dyed as above with the rum^ leave the 
whole cloth and palp to steep for the night. Next morning squeeze the juice 
out of the material, and dry in the sun. The process should be repeated till 
the desired shade of green has been obtained. The leaves of the plum-tree 




6o 


IKDT7STBIES OF ASSAM. 


are Bald to answer as well as those of the vroM mahorpai. There is another, 
method of producing the dye, in which lime-water is used instead of ash-water, 
the rest of the process being identical -with that described above. 

64. Bael {^gle Manneloa, Correa.), Bengali=6ae{.— A yellow dye is 
obtained from the rind of the fruit. 

65. Kdmrdnga {Averrhoa earavnbola, Linn,), Bengali==fefmr<£7i5fo.— 
Ibe nnripe fruit is used as a mordant, and also to give brilliance to the colour. 

66. Bardn {Cratxva religioaa, Foret,), Bengali=5ardn. — ^Tbe rind of the 
fruit is used as a mordant. 

67. SephdliM (Nyctanthea Arbor-triatia, Linn.), Bengali=>fi'in^j Hindi 
Harainghar . — The corolla tubra are orange coloured, and give a beautiful but 
fleeting orange dye. 


49. The. trade in cotton is partly inter-district and partly 
T a provincial. The registration of the former is 

Intep-distnct trade. *^.j . v* 

earned on at a few police stations, but no 
attempts have as yet been made to summarise or elucidate the 
figures. The registration is really too partial to throw much light 
on the character of the trade. It is known, however, that the plains 


districts purchase largely for local consumption at the marts at the 
foot of the hills. *1 he G4ro Hills supply Godlpdra and parts of 
Sylhet. The Jaintia and lower Khdsi Hills meet the wants of 
South Ki.mrdp and North Sylbet. Jaintia Hills cotton also goes 
down to Nowgong and parts of Sylhet. Darrang is supplied, like 
the greater part of Nowgong itself, by the Mikirs. North Cachar 
cotton goes into Nowgong by the Doyang and Eopili, and also into 
the plains of Cachar. The N4ga Hills export to Sibsdgar and parts 
of Lakhimpur. In all these transactions human beings are the 
beasts of burden, except when boats are used. Fack-bullocks are 
unknown, and ponies are not used for the purpose. The hillraen 
carry down the fibre, nearly always uncleaned, in conical bamboo 
baskets, which they support by a plaited cane strap across the 
forehead, partly on their heads and partly on their shoulders. These 
baskets are packed as follows by the Mikirs : Ti>e basket having 
been lined with leaves of the tara plant (fouad everywhere) is 
placed upright in a hole in the ground. One man fills it with 
cotton, while another treads • down the fibre. When filled, some 
leaves of the tara plant are placed along the £op, and the whole 
firmly bound down with strips of bark or cane. A basket of cotton 
is called dang by the Mikirs, and weighs usually half a maund. 
The plains people carry cotton in small bales suspended to the ends 
of a stout bamboo, which is borne on the shoulder. Boats are used 
when the trade route coincides with a river, and considerable-quanti-. 


ties are floated down to the more important riverine* marts.' 
Wheeled carriage b absolutely unknown, and- long strings of camels, 
laden with heavy, half-compressed bales, such as are so frequently met 
with in the cotton districts of Upper India, are never seen in Assam. 
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50. The export trade by boat is registered at Dhabri^for the 
_ ^ • Brahmaputra, and at Bhairab Bdz6r*for the 

External trade. Surma Valley. The steamer traffic, which is 

inconsiderable, is knOwla from the returns * turnished by the- 
Bteamer companies. The following table gives details of the exports 
both by boat {pid steamer for the last five years : 




Maunde. 

• Cwt, 

1881 

• •• 

20,02^ 

14,713*64 

1882 


... 18,464 

13,.')65*31 

1883 

tmm 

14,199 

10,431*86 

1884 

• •• 

17,071 

12,541*87 

1886 

• •• 

... 26,277 

19,30.5*45 


51. "The above figures show the trade past the two registeif- 

ing stations. But a large* quantity of Gdro 
Unregistered exports, Hijig cottou does not pass either. It goes to 

marts which lie either below Dhubri on the river, or opposite the 
Bengal bank, and is therefore never registered at all. The Deputy 
Commissioner, Qi,ro Hills, estimates that the equivalent of 28,571 
cwt. cleaned cotton was exported from his district in 1884-85. 
Of this, he considers that 8,828 cwt. alone was registered at Dhubri. 
Therefore 19,743 cwt. would appear to have left the district by 
more direct routes for Bengal. 

52. The returns from which the figures Of paragraph 50 are 

obtained do not distinguish between the 

cleaned and uncleaned fibre. *It is known, 
*’ however, that most of the cotton from Assam 
goes down to Calcutta without being ginned. If we assume the 
proportion to be about 3 to 1, we shall probably be sufficiently 
near the truth. 

53. The indigenous supply of cotton is not enough for the wants 

of the people. Not only is European yarn 
importa. regularly imported in considerable quan- 

tities, but there is a large, demand also for European piece-' 
goods. The following table gives details for the last five years, 
the figures for yarn representing cwt. and those for piece-goods 
money ; ^ 

Imported manufactured cotton. 


European 
yam in 
cwt. 


Indian yarn 
in cwt. 


I^uropean 
piece-goods 
in Bs. 


Indian 

piece-goods 


1881 ... 

3,925 

• •• 

48,07,602 

45,630 

1882 ... 

... 4,868 

17 

46,63,274 

19,100 

1883 ... 

... • 4,528 

28 

53,66,010 

26,064 

1884 ... 

4^088 

101 

47,33,477 

68,372 

1885 ... 

M67 

169 

82,81,020 

61,040 : 
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54. From the data above ^ven, an attempt can be jnade to 

Total outturn «»d locd «8timate the total outturn of the.provinoe and 
cooBumption. V>e amount retained for local consumption in 

1884-85. Fr6m paragraph 7 the area is seen 
to be estimated at 88,815 acres. The average yield is believed to 
exceed 160 lbs. of cleaned cotton to the acre (paragraph 16). This 
^ves a total outturn of 51,984 cwt. The registered export* of 
cleaned and uncleaned cotton amounted .in the year ending 3 let 
March 1885 to 19,305 cwt. Taking the proportion as 3 to 1 (para- 
graph 52), we have 4,826 cwt. of cleaned*and 14,479 cwt. of un- 
cleaned fibre. The latter is equivalent at 5 : 2 (paragraph 17) to 
5,79 i cwt. of cleaned cotton. Add the unregistered export of para- 
gVaph 51, viz-t 19,74i3 cwt. The total export may then be reckoned 
as equivalent to 30,360 cwt. of pure fibre. Deducting this from 
the total outturn, we have a local consumption of indigenous cotton, 
amounting in 1884-85 to 21,624 cwt. 

55. Cleaned cotton sold at from Ks. 18 to Es.^ 20 a maund in 

* 1 1-^® province. Taking Ks. 19 as the average, 

tion. ** ° consnrop- have for the total value of the indigenous 
cotton consumed Its. 5,61,165. Besides this, 
however, the River-borne Trade Eeport shows the following imports : 

R». ‘ 

Raw cottoq^^rorth ... ... 4,209 

Earopean and Indian yarn, worth ' ... 5,33,885 

• Enrop^n piece-goods,' worth ... 82,81,020 

Indian piece-goods, worth ... ... 4^1,040 


Total 


88,80,154 


Adding this total to the value of the indigenous cotton, we have 
Rs. 94,41,319 as the sum which the people of Assam paid in 1884- 
85 for their cotton goods. This is Re. 1-15-3 per head of the 
population. In the Punjab, the same calculation gives Rs. 2-12 per 
head. * 

56. It will be apparent from the preceding that, though as yet 

■o i!*v . j only an inconsiderable portion of the cotton 

produced in Assam is exported, there is every 
probability of a future before the cotton trade of the province. Up 
to ddte there would seem to have been little or no capital expended. 
The export has been managed entirely by Marwari traders, who are 
satisfied with small transactions and comparatively small profits. 
The cotton marts are insignificant villages at the foot of the hills, 
or at suitable points at the junctions of ri'\^r8. Ginning machinery 
was until lately unknown, and by far the larger proportion of the 
Ebre of the province goes down to Calcutta retaining the^seed.^ 
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57 . This is, perhaps, the most cutious' anomalj in connection 

.with the trade. It evidently does not pay to 
Oleamng with native gin. cotton in Assam. Two reasons are 

usually alleged. One is that labour is here far too dear. The other 
is that the seed, though of no value, or nearly no value, here, is 
saleable in Calcutta. No doubt these are the main reasons affecting 
the result, but the fact cannot for a moment be doubted that, if 
the ordinary gin is used, it does not pay to clean cotton before 
exporting it. 

58. The reverse has, however, been shown to be the case when 
.... ... . machinery is employed. At the present 

CleaningwithEngisbgjn. moment there are two English gins at work 

in the province. \ One is at Tura in the Gdro Hills, the centre of 
the trade in Gdrb Hills cotton. The other is at Doboka, in Now- 
gong, where the Jamuna is turned south-west by the western spurs 
of tlie Mikir Hills. This gin is therefore admirably placed for 
intercepting Mikir Hills cotton. At Tura uncleaned cotton was 
selling last year at Rs. 4-8 per maund, and cleaned cotton at 
Rs. 14 per maund. The machine (one of Burgess «& Co.’s Emery’s 
Patent 13-saw band cotton gins) was found capable, in a working 
day of eight hours, of turning out one maund of cleaned cotton. 
The dai^ profit is shown in the following statement : 


Expbnditum:. 

Two mannds nncleaned cotton, at Es. 4-8 
Wages of three men, at 3 anoas each 
Oil, &c. ••• ••• ••• 

^'otal 

, Eeceipts. 

Value of 1 maund cleaned cotton, at Rs. 14 
Ditto seed, at annas 10 


Total ••• ••• 

« 

Daily profit ••• .••• 



Rs. 

a. 

p- 

• • • 

9 

0 

0 

• • • 

0 

9 

0 

... 

0 

1 

0 

• • • 

9 

10 

0 


• •• 

14 0 

0 

• •• 

0 10 

0 

• •• 

14 10 

0 

• •• 

5 0 

0 


59. The above figures are not an estimate. They represent what 

Profit of English gin. occurred. Some of the machine- 

° ° ginned cotton realised Rs. 18 a maund m 

Calcutta. The cost of carriage from Tura, plus broker’s charges, 
amounts to Rs. 2-4-0 per maund. Consequently, the value at 
Tura should have been Bs. 16-12-0. If this price had been realised, 
tile prpfite would have amounted to Rs. 6-12-0 per diem. The 




<4 


THx nwmiBniB of assam. 


.madiine landed at Tont cost Bs. 420. Taking the profits at the 
lower figure given above, it is clear that the initial cost would 
be recovered in a little over three months. 

60. It would seem, however, that the action of the saws is 
injurious to the fibre. Two bundles of Gdro 
cotton'** ^** Hills cotton were forwarded to an expert for 

report. Each bundle consisted of two seers of 
cleaned cotton. One (marked A) contained fibre cleaned by the 
ordinary hand gin, the other (marked B j was the produce of the 

{ >atent gin, but these facts were not stated on the bundles or in the 
etter which accompanied them. The following is the report- 
received, dated Calcutta, 18th July 1885 : 


The two samples, marked A -and B, represent a class ' of cotton known 
here as “ Assam cotton.” The difference between the two is very 
distinct : 

A is hand-ginned.” 

B is decidedly “ machine-ginned.” 

With respect to A, the class is fully np to a good delivery, being entirely 
free from seed and stain, though containing, perhaps, a little too much 
'* discolour,” valued to-day at'about Rs. 21 per maund. 

B is of a class not desirable? The cleaning process having done- away, 
to a considerable extent, the partic’jlar feature of the “ Rough Fine ” cotton, 
valued to-day at about Rs. 16 per mannd. * 

A and B are descriptions df " Rough Fine.” This class of cotton is 
principally consutned in Saxony by the wool manufacturers in Uie form of 
mixing ; the “ rougher” the better. 

A, quoted at Rs. 21, is about 5 to 6 per cent, above its average value. 

61. This report is distinctly unfavourable to the English 

_ , machine, but it does not prove that it is 

ro never eess. unprofitable. It must be remembered that 

the outturn could prbbably be increased were the machine worKe.d 
with greater speed. So far, it has not beep utilised to its full 
extent, as the workmen were new to it, and it was feared that, if 
pressed, they would injure the apparatus. Taking, however, the 
estimate of Calcutta value given in the above report, cotton cleaned 
by the Emery gin would be worth Rs. 13-12-0 at Tura. This 
would give a daily profit of Rs. 4-12-0, and would enable a 
purchaser to recoup himself for the original cost in less than four 
months, t.s.', in his first season’s operations. 

62. At Doboka, the price of cotton (cleaned and uncleaned) is 

lower than at Tura, and wages would be 
° ° higher. Seed, again, would not sell at all at 

the former place, so that it may be taken ajs proved that an English 
machine would {H*obably not make as much profit there as at Tura. 
But it has been shown that, taking the most unfavourable view of 
the &cts, a profit of 100 per cent, can be made in four months at 



COTTON. 


«5 


Tara. This being so, there is room for the profit to decrease 
considerably before the stage is reached at which the purchase of a 
machine would become unremunerative. 

63. It is of course essential, if ginning is to be worked profitably, 

r, .... tt„ that the machine should be placed at a spot 

where cotton can be obtained m abundance, 
and where means for readily exporting the cleaned fibre are avail- 
able. Where the first condition exists, the second is almost certain 
to be found. It would seem, then, that where cotton is to be had 
in sufiScient quantity, an English machine must pay well. There 
is no part of the province fairly well inhabited where the small 
amount of labour required could not be obtained for at least 8 annas 
per man per day. There is no cotton mart in Assam where the 
cleaned fibre costs less than Rs. 14, or the uncleaned commodity more 
than Rs. 5 a maund (as a matter of fact, if uncleaned cotton cost 
Rs. 5 a maund, cleaned could not be sold at R6.‘14. It would be 
certain to fetch Rs. 19 or Rs. 20). However, let us omit the seed 
and take these figures (the most unfavourable possible), and work 
out the profit on a machine such as is mentioned in paragraph 58 : 


Expbnditcts. 

Two mannds nncleaned cotton, @ Bs. 5 
Three coolies, @ annas 8 ... 

Oil, &o. ... ... 


its. a. p. 

10 0 0 

1 8 0 

0 10 


Total 


Bboeifts. 

One maund cleaned cotton, @ Bs. 14 ... 


11 9 0 


14 0 0 


Frofit 


2 7 0 


Therefore, to recover his original expenditure, the owner would 
have to work his machine 151 days, or, in other words, to make 
sure of at least 302 maunds of uncleaned cotton. Therefore, under 
the most unfavourable circumstances possible, it may be laid down 
that an English ginning machine, such as has been described, would 
repay its cost in less than six months in any town in Assam, pro- 
vided the owner could obtain 302 maunds of nucleaued cotton 
within that time. 
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THREE MANUFACTURES OF ASSAM. 

By H. Z. DABRAH, Eeq., I.C.S., 1886. 

This is the first* of a series of annual notes which it is proposed 
to publish with reference to manufactures in Assam. Three subjects 
only have been taken up on this occasion, as it was thought better 
to deal fairly fully with a small number than to put together 
cursory remarks on many. In succeeding years it is hoped that 
the various industries of the province will be successively taken op, 
and a nucleus thus formed fur an exhaustive report on the handi- 
crafts of Assam. 

The subjects dealt with this year are — 

I. — The brass work of the Morias. 

II.— The gold enamelling of Jorhat. 

111.— Iron smelting in the Khdsi Hills. 

2. It must not be supposed that the following notes exhaust 
the topics they deal with. Very far from it. They are iutended 
merely to form a basis for a more complete enquiry hereafter. 
They are believed to afford the information available up to date on 
each subject dealt with. When a sufficient amount of additional 
facts have been collected, the notes will be re-written. 

I. — The Brass Work of the Morias. 

3. Brass utensils are generally made in Assam by a particular 
caste, known by the generic name of Moria. Mcrias are Muham- 
madans of low caste, with a history of their own. It would, seem 
that they are the relics of the unsuccessful Musalman invustou of 
■1510, the survivors of which were reduced to captivity, and 
permitted finally to embrace the calling of braziers. 

4. The work is done in several parts of the province, but the 
following information Avas mainly collected in the distiict of Darrang. 
There are but two seats of the manufacture in that district. These 
are Moriagaon, in mauza Binburi of the Gabru tahsil, and Moria- 
gaon, on the Boreli river, -about 8 miles from Tezpur. Moriagaon 
6im{)ly means “ the village of Morias.” 

5. Morias never cast brass into the shapes of the vessels they 
manufacture. They always use sheet brass about one-sixteenth 

* This was for the year 1884-85, and Was followed by the antbor'e note on the 
“ Eri Silk in Assam,*' 1890, which is reprinted in this volume {vide page 77)- 
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of an inch in thickness, and join pieces of it together to produce the 
desired shape, in the manner described below. The instruments 
they use are the following; they are made generally by local 
blacksmiths : 

1. Belmnri ( \ large anvil. — This is a block of iron, shaped like 

a short, thick, flat-topped tent-peg. The diameter of the top is about one-third 
the whole length. The pointed extremity is driven through a hole in a. 
small board and into the ground below. The board keeps the anvil from 
being driven too far into the ground by the hammering it receives during: 
work. 

2. Satuli small anvil. — ^This is a bar of iron, shaped exactly: 

like a tent-peg, with a flattish head. The pointed end is driven into the 
ground, and the article to be manufactured beaten into shape on the 
top. 

3. DlieJca (c^1), double anvil. — ^This is shaped like the head of a 
hammer, except that it is thinner, longer, and has one end pointed. The 
part which in a hammer is prolonged over the wood of .the handle consists', 
in the dheka of a point, which is driven into the ground or a piece of 
wood when the implement is being used. 

4. liarugora ( 0i hammer. — It is medium-sized, with one straight 
and round, one curved and chisel-shaped extremity. The handle passes' 
through a hole in the head. 

5. Patmora ( ), hammer. — Shaped like a pick-axe, but with 
chisel-shaped ends. 

6. Borhaturi large hammer. — Shaped like the harugora^ but 

very much larger and heavier. The flat extremity is hexagonal in shape.. 
It is only employed in heavy work. 

7. Golmora ( ), hammer. — The head is very long and thin, but 

the general shape is the same as that of the harugora. It is used for 
hammering the interior of utensils into which ordinary hammers cannot go. 

8. Mathoni ( ). — A small thick-set hammer, with one end shorter 
than the other. 

y. Sorah ( ), pincers. — There are two kinds, one like an ordinary 

pair of English blacksmith’s pincers, and one like a pair of sugar tongs. 

10. Kati — Scissors roughly made, and with blunt points, but 

strong enough to cut sheet brass. 

11. Bhati (^115), bellows. — These are made of goat’s skin, with the 
hair outside. They are funnel-shaped, and the point of the funnel is connect- 
ed by means of a small bamboo pipe with a narrow underground channel 
communicating with the bottom of the furnace. The upper part terminates 
in a wide mouth, formed by two slips of bamboo about a foot long. A loop 
of string attached to the centre of each connects the two slips of bamboo. 
The operator works the bellows with his left hand, adjusting the fire with a 
rod held in his right. The loop passes over his hand, and as he raises 
it, with the slips of bamboo apart, air fills the bellows ; the hand is then closed, 
thereby bringing the two slips together, and pressed down, thereby forcing 
the air into the furnace. 

12. Aphuri (^^), furnace. — This is aimply a hollow in the floor of the 
hut. . 
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^ 18. Bagi (TTf^f), chisels. — These are small instruments with the extra* 
tnities slightly bent, and used for cutting rings and other ornamental devices 
on the finished brass utensils. 

14. Mohi cru'jible. — A small gourd-shaped vessel of baked clay, 

about 4 inches in diameter. When in use, the mouth is covered by a little, 
cake of clay called mda ( ). 

15. Pojal { ), mould. — This is a piece of baked clay, exactly like 

a brick, with hollows of various shapes on the surface. 

16. Naora a wooden trough containing water. — It usually 

stands close to the aphnru 

17. 0('8), file.— Triangular and square ones are in use. The latter 
are made by the Morias themselves, and are very rough. 

18. JSogora (•T9f?1). — A ring made of grass and used in breaking up 
pdn as described below. 

19. Kund (T^). — This is a species of lathe, consisting of a rod of wood 

inserted at one end into one of the posts of the house an l at the other into a peg 
(boriaUa^ ) driven into the ground. Articles like lotaa^ which are orna- 

mented by rings cut into the brass, are fixed on the rod with lac and turned. 

6. Pan is the material used in joining the sheet brass, where 
a junction is necessary. It is made by melting together three parts 
ot sheet braes and one part of solder {httu^ <?!?). The result is a brittle 
compound, which is broken up into fragments on an anvil, inside 
the nagora. The pan will not fiatten out when struck by , a ham- 
mer ; it breaks up. In melting the pan the crucible is more than 
once taken out of the fire, and rolled in a heap of rice husks {thv). 
This is said to remove all danger of the clay breaking. Goats' fat 
is put into the mould before the melted pan is poured into it. 
\V hen it becomes necessary to join the two edges of a sheet of brass, 
nicks are cut in one edge, and the other edge fitted into these, and 
the two beaten flat. Then a rough paste is made of some broken-up 
pan (or pdin^ as it is sometimes called) and borax {hoydgd^ 

or huyogdj which is smeared over the joining. The junction 

is then heated, the pdn melts, and the union is cemented. The 
processes of manufacture are exceedingly simple, ard consist merely 
of beating the brass into the shape required or of uniting portions of 
it as described above. Sheet brass bought from Marwari mer- 
chants at prices varying from Es. 30 to Ks. 40 per maund. It all 
comes from Europe. Old brass is also sometimes obtained by ex- 
changing new vessels for it The usual rate is two seers of old brass 
for one seer of the new article. The general price of new utensils is 
Ee. 1-8 per seer, Cbardoal is the fuel always used. The Morias 
in outlying tracts, such as the two villages in JDarrang, make it 
themselves from drift timber. 

7. The articles usually made are the following : 

1. Tou (cSl). — A basin-shaped vessel, formed of four pieces of brass, 
and used for cooking rice. 
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2. Ghagori — A decanter-shaped vessel, with an omatnented top, 

formed of ei^bt pieces of brass, and used for keeping and carrying water in» 

3. Berhd — A tripod consisting of a ring about a foot in diame* 

ter, supported on three hollow cone-shaped legs, the interiors of which are 
filled with pieces of broken brass, to rhake a jingle. The tripod stands about 
14 inches high, and is used to support the flat dish out of which an Assamese 
usually eats his rice. 

4. Soriya (5f?irl). — large heavy basin, with an ornamented rim. 
Used for cooking. 

5. Heta (C5^). — A brass spoon with a handle thin towards the bowl, 
and thick towards the opposite extremity. 

6. Koloh — This is exactly like a ghagori^ except that it is 

provided with a rim of brass round the bottom to enable it to be placed 
upright on the ground. The ghagori has no such rim. The top or mouth of 
the koloh may be ornamented or plain. 

7. Hoari A biws tray, circular in shape, supported on a highly 

ornamented brass pedestal. It is used by the wealthier classes as a stand for 
pdn-Bupdru It is about 18 inches high. 

8. Lota ( C^T§1 ). — A small vessel with a trumpet shaped mouth, used 
for holding water and as a drinking glass. 

9. Chaki (btfV). — A lamp, or rather brass stand, with an open cup- 
shaped vessel at the top, which is used for holding oil.. The wicks are simply 
threads of cotton laid across the ends, projecting beyond the edges of the 
cup. 


11. — The Gold Enamelling of Jorhat. 

8., Enamelling on gold is done mainly at Jorhdt in the Sibsdgar 
district. The artificers are Sunars, and possess a fair amount of skill. 
As, however, they work almost entirely for the native trade, the 
articles produced lack the finish to be seen in ornaments manufac- 
tured for European customers. There are many Sunars in JorhAt, 
who work in nothing but gold. These do not enamel, but those 
who enamel also work in gold. The different families engaged in 
the enamelling trade are believed at present to number 38. The 
enamel {jtnina, is usually of tliree kinds, a dark blue, dark 

green, and white, but red and yellow are also sometimes used. It is 
bought in blocks, exactly like glass slag in appearance, from 
Marwari merchants. •The price varies from 8 annas to Rs. 2 a tola. 
It comes from Calcutta. 

9. The tools used: in the manufacture are small hammers, files, 
pincers, and anvils. They are said to be of English manufacture. 
a»nd to come from Calcutta. Some, however, are made in Sylhet 
The only tools peculiar to the enamelling process are the following : 

1. Hola — A small instrument like a knitting-needle, flattened at 

one end, used for putting the enamel into the interstices of the oranment 
to be operated on. 
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2. Ohar (^^). — A half cylinder of baked clay about 3 or 4 inches long, 
closed at one end, and perforated with holes. The ornament is heated under 
this in the fire to fix the enamel. 

3. Khan (^t^) . — A file made in the following way : A stone, called 

jaron (like a heavy sandstone in appearance) is obtained from the 

neighbourhood of Gauhdti. It is usually brought to Jorhat by Telisj or oil 
merchants, and sells at 4 annas to 8 annas a seer. This is pounded to powder, 
and then a piece of lac is heated and pressed into the powder, some of which 
adheres. The lac is heated again, and takes up more powder, and so on till 
the whole has become a close compound of lac and jdron powder. The mass 
so formed is pressed on tbe end of a piece of bamboo, and made roughly into 
a square column.. This forms a very fine grained file for smoothing the 
surface of the gold, 

10. The finished ornament usually shows narrow threads of 
gold arranged in fanciful patterns in the body of the enamel. These 
are formed of wire, and are laid on before the enamel. When the 
wires have all been put on, and the pattern which is to appear 
through the enamel formed upon the ornament in process of com- 
pletion, some powdered enamel of the desired colour is mixed with 
water in a shell {khamiik^ and the coarse paste so formed 

applied by means of'the hold to the spaces between the gold wires. 
These having been filled up, the ornament is fixed by a hole, 
purposely left in it, to the top of a nail, standing up out of a fiat 
piece of iron {hal patta^ such as is used for binding boxes. 

The ghor is then placed in the aphun (paragraph f»,§ 12) in a clear 
space which has been made for it in the charcoal, and the ornament 
carefully put inside. The whole is then covered up with red .char- 
coal, and the bhati (paragraph 5,§ 11) applied. Very shortly the 
qhor and its contents arc red hot, the enamel melts and forms a 
solid mass in the places it had just previously occupied in a state of 
paste. When cool, the ornament is boiled in a solution of limejiiice 
and water. It is then carefully examined \o see if there are any 
spaces without enamel where enamel ought to be. If there are, 
more enamel is added, and the heating and boiling gone over again. 
The process of applying and melting the enamel is known as 
Bhaiandia When it is finally perceived that no enamel 

is wanting, the workman takes up the khcin^ and files the ornament 
until the surface of the enamel corresponds exflctly with the upper 
edge of the gold wires. The latter then look as if they had been 
inlaid. While being filed the article is kept wet. It is then boiled 
again in the solution mentioBed above and, when cool, brushed 
with a small bundle of hog^s bristles called pachrangi 
( ) and filed again. This is repeated two or three times, 

until the object presents a perfectly smooth, albeit unpolished, 
surface. To put a polish on the enamel some care is needed. 
The ornament is put again under the ghor iu the middle of the 
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fire, and red charcoal piled up around. The bhdti is not used, but 
a hand-pwwMa, or fan, instead. When the article is red, and it is 
seen that the enamel is again in a state of fusion, the ornament is 
taken out of the fire,_ and cooled with the aid of a blow-pipe 
(jialichunga^ It, is then boiled once more in the acid 

solution, and the enamel is found to be smooth and polished. The 
last process employed puts a reddish colour on the gold. Into a 
small earthenware vessel a little water is poured, and the sides of 
the vessel rubbed with sulphur. Isiext, small quantities of salt, 
sulphate of copper, and the leaves of a tree called thekera fenga 
{Ixora acuminata^ Roxb.)^ are put into water, and the solution 
boiled. Then a string is tied to the now almost finished article, 
and it is dipped into the boiling liquid, and kept there a minute 
or two. When taken out the ornament is rubbed with a cloth, and 
the enamelling process is comydete. 

11. Some goldsmiths employ two processes for colouring the 

gold. The first is known as Borrangan In this the entire 

ornament is covered with a thick solution of sulphate of copper, 
salt and water, and then heated under the ghoT till the salts cease 
effervescing. If this process is insufficient, the second process, 
known as Pani is employed. This consists in 

boiling the ornament for a minute or two in a weak solution of 
sulphur and water. 

12. The following list comprises almost all the articles in which 
enamel forms the main decorative feature : 

1. Gajera — This is a boat-shaped shell of gold, suspended from 

a necklace {dltdr, of coral and gold beads (coral=jooydi, ; beads®- 

* One side only of the gdjera is enamelled, the back being engraved 
gold. The inside is filled with lac. The value varies with the size and the 
quantity of gold, the price being usually lls. 80 to Rs. 100. 

2. Thiirid — These are a pair of ear ornaments for women, in the 

shape of small cylinders about inches long. One extremity of each 
expands into a kind of flower, often ornamented with stones. The sides of 
the cylinder only are enamelled. Tho price runs up to Rs. 140. 

3. Keru ( ). — Very similar to the above, but smaller. Price about 

Es. 40. 

4. Biri ( ). — A cask-shaped locket, attached usually to a necklace. 

Often a row of those forms a semi-circle. One side is enamelled, the other 
either plain or set with false rubies. They are worn both by men and 
women, those used by the former being much smaller than those seen with 
the latter. Those worn by men cost lis. 15 or Bs. 20, those worn by women 
from Rs. 80 to Jis. 100. 

5. Ihigdugi ( ). — A heart-shaped pendant for a necklace, very 

graceful in form, and usually tastefully decorated with an elaborate gold wire 
pattern set in the enamel. One side ouly (that which rests on the bosom) is 
enamelled, the other being usually set with stones. 
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III. — Iron smelting in the Khasi Hills. 

13. Iron smelting is carried on at many places in the Khdsi and 
Jaintia Hills. The ore is found in the largest quantities at 
Nongkrem and Nuspoong, where the mines are the property of 
private persons. It is usually mixed up in a state of fine division 
with a reddish brovrn sand, which occurs in mounds or small hills 
at the abovernentioned places. 

14. Along the foot of the particular mound of sand which is 
being worked, a small hill stream is made to run. Into this the 
sand is allowed to fall, as it is dug out of the face of the hillside. 
The stream, after leaving the spot where the sand is dug, passes on 
into a carefully-prepared channel with a wooden floor about 9 
inches or a foot wide. The sides of the channel are of stone and 
about a foot high. The wood begins about 30 yards from the place 
where the sand is usually dug, and continues till the ore*bed is 
reached, this structure being about 170 yards from the sandhill. 
The incline is rather steep and the water runs fast down the channel. 
The channel opens directly into the ore-bed, but at about 3 feet 
above the opening, and again at about 20 yards from it, escape 
channels are built. When the sand is being dug and the ore is 
being washed down, the water flows down the first escape (that 
furthest from the ore-bed), the channel being closed just below 
where the escape opens by a plug of clay. Just above the opening, 
that is, in the direction from which the water comes, two slabs of 
stone jut out into the stream an inch or so from each side of the 
channel. These form projections, against which are placed small 
slips of reed when the ore is being washed down. 

16. The above having been premised, the actual process of 
washing may be thus described : — A number of men go to the 
sandhill and proceed with crowbars to dig the sand and shovel it 
into the stream below. At the same time a man is sent to close up 
the channel just below the first offset. This he does by simply 
throwing in a few sods. Sand-digging goes on for some hours, 
and a turbid mass of water continues all the time to escape by the 
first offset. When it is considered probable that ore is beginning 
to appear in the neighbourhood of the first offset, a man sits down 
close to it with a hundlq of reeds beside him. Every now and 
then he takes up some of the water to see if it contains ore. As 
soon as he finds that this is the case, he pnts a couple of reeds 
down across the channel one on top of the other, and digging at 
once stops. Then the stream that flows past the sandhill is cut off, 
and another is allowed to flow into the channel just at the spot 
where the wooden flooring begins. This proceeds to work the ore 
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and epnd gradually down. Meanwhile, the man at the first ofiset 
has been examining in his hand the weter as it flows over the reeds 
he has pat down, and each time he perceives that ore is beginning 
to pass over, he puts down another reed, and so on until it is found 
that there is no chance of any more ore pasung away. Then the 
channel end of the ofiset is closed with a plug of mild, and the main 
channel cleared of the sods that bad blocked it up, and the water 
flows down to the second offset, below which a few sods block the 
road to the ore-bed. Gradually the ore works down to the neigh- 
bourhood of the second, offset, and here the same device with reeds 
is adopted that has been described above. Then, when all the ore 
has been stopped, the road to the ore-bed is opened and the second 
offset shut off. At the same time, a small opening is made in the 
sods that stop the first offset, and a portion of the stream diverted, 
that the flow of water through the ore-bed may not be too strong. 
The ore-bed is built of wood. It consists of an* open space about 8 
feet square, slewing gently to the middle, where a board about 
feet wide lies in continuation of the path of the channel. A large 
portion of the sand with which the ore was mixed fans been already 
washed away and the turbid stream which pours into the ore-bed 
has much more ore than sand in it. Men now get into the ore-bed 
and with their bare feet push the mingled sand and ore about on 
the wooden floor. The stream continues to carry away sand, and 
the ore is pushed up the eloping sides of the bed as fast as it is 
cleaned. When no more is seen to be coming down, the water is 
tamed off and the ore heaped up and carried away. If found 
reasonably free from sand, it is now fit for melting. If not, it is 
taken to another stream, and there washed in much the same way. 
When finally clean, the ore is exactly like black sand. 

16. The next process is the melting. The apparatus used for 
this is peculiar. The cupola consists of a truncated conical chimney 
(u king theng) about 4 feet high, B feet wide at the base, and 
wide at the top, solidl}' built of clay, bound with four iron hoops, 
and placed over a deep bole in the ground. This hole is about 
8 feet wide and 2 feet deep. At the bottom is a slab of stone 
forming the floor of the hole, and the sides are built of pieces of 
stone . laid flat against* the surrounding clay. To supply the 
necessary air, a very peculiar species of bellows is constructed 
behind the cupola. The bellows consist of two roughly cylindrical 
heavy bags of leather about 4 feet high by 2^ feet in diameter. 
The lower portion of each is strengthened by doable hide, and is 
quite stiff. The upper is partially flexible. The bellows rest on 
trestle frames of wood about a foot from the ground. To the side 
of each which is next the other is attached a thick boatd about 
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feet wide, in which, about 9 inches from th6 top, a "hole ^ inches 
square has been cut. Against this hole, but inside the bellows, is 
hung a heavy block of wood covered with skin with the hair 
outwards. The bfellows stand about 6 inches from each other, and 
are connected at the top by a few straps of leather. Looking at 
them from the direction of the cupola, it is clear that they can be 
moved together dut of the perpendicular to either right or left, but 
not forwards or backwards, owing to the boards that run up the 
inner sides. The flexible upper half can be crushed down towards 
the outside as far as the top of the inflexible portion, and this 
compression naturally drives the air out of the hollow within. Two 
bamboo pipes, cemented when in use with clay, convey the wind 
from a hole in the bottom of each of the bellows to a clay tube, 
which runs into the hollow below the chimney. The strap connect- 
ing the bellows is attached by the middle to "a bamboo, the other 
end of which is fastened to the roof. This bamboo allows a 
considerable amoun^ of lateral play to the bellows w^ithout actually 
permitting them to topple over. The work is done by two women, 
who mount the bellows, each putting one foot on the flat top of 
each. They lean against boards put up for the purpose of resting 
their backs, and connected with strong poles which run up to the 
roof. By a sidelong swinging motion they press first one and then 
the other bellows down, working together in unison. Taking them 
in a position of rest, the flanges lie against the holes in the boards; 
and both bellows are partially distended. When the first pressure 
occurs towards, say, the left of the observer, the space inside the 
left bellows becomes contracted, and the air, being forced out through 
the hole at the bottom and not able to get out fast enough, presses the 
flange against the hole. At the same time, the space in the right bellows 
being enlarged, air rushes in and forces back the flange. The next 
moment the process is reversed, the bellows are both sent over to 
the right, the right flange closes as the air is forced down the right 
tube, and the left flange is pushed’ back as air rushes into the 
expanding enclosure. The clay tube which conveys the air from 
the two bamboo bellows is about 3 feet long, and, passing into 
the chamber below the chimney, rests almost against the side of this 
chamber. The air as it enters is, therefore, well diffused through the 
chamber. Close beside the cupola stands a large wooden trough 
containing water and ore mixed up into a coarse paste. 

17. 'I he process of stnelting is as follows: — The fire having 
been lighted, the long clay pipe is carefully introduced through an 
orifice at the back of the cupola, and pushed as far as possible in. 
Then a shorter pipe is attached to the nozzle, and this is cemented 
fvith wet clay to the two bamboo tubes that come out of the bellows* 
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A couple of women get up <Mir the 'bellows, and ' proceed ' to work 
theiid from side to side, and the furnace begins to roar^ Nejct .a 
quantity of dry bracken is put into the trough where the ore is, and 
well rubbed about there, till the. fronds of the fern are all black with 
ore. The whole bundle is then put on the fire, and a lot of charcoal 
poured down the chimney on the spluttering 'mass. In about 1^ 
hours the ore is found to have been melted. The bellows and 
furnace are then disconnected, and a lump of red metal is pulled 
out of the charcoal. This is placed in some sand close by, and 
patted into a rough ball by an iron flat spoon called “ kajingthap^* 
then cut almost in two by a sort of axe called “ usdia.” This 
last is’ done to show the grain. The cut blocks sell for about 2 
annas a piece. 

18. The instruments used in smelting are the following : ■ 

1. Narauh . — A long iron bar with a wooden handle used in stirring up 
charcoal in the furnace. . . 

% Uadia.—A sort of rough axe used for splitting the iron blocks. 

3. Kajinffthdp.—A sort of iron bat used for beating the red mass of iron 
partially into shapS. 

4. Kdndp. — A pair oflieavy iron pincers. 

5. Jingking . — A pair of iron chisels used for widening the cut made by 
the uadia. 

6. Ka pkah . — The trough in which the dry bracken is smeared with the 
mixture of water and ore. 

7. K/iongoi . — A trough for holding water, placed immediately below 
the ka pliah. 

19. Blocks of the hind described are used for making daos (as 
the common bill-hooks of the province are universally called), 
hoes, kriive.“!, &c., but imported iron is also largely employed for the 
purpose. Even wlien native iron is used for instruments like daos., 
imported iron is almost invariably welded on to form the edge. 

20. The forge is usually a separate hut from the smoke-begrimed 
hovel that contains the cupola. Both are alike, in the fact that there 
is. an opening in the roof just above the fire to let the smoke escape. 

21. The forge furnace is a hollow dug in the ground, with 
some slabs of stone around it, which partially lean over the fire on 
the side next the bellows to protect the workers from the heat. 
A day tube and two bamboos connect the furnace with the bellows. 
These are not constructed like those used for the cupola, as the 
same quantity of wind is not required. They consist of two cylin- 
ders {Jcynwoh) made of wood, with a small bole at the 6i(le of each 
near the bottom. These holes are closed from the inside by flaps 
of leather. The cylinders are about 4 feet long by 9 inches ^yide, 
and communicate with the fire by tubes of bamboo, one of whioh 
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proceeds from the bottom of each. Just below the level of the tod 
of the cylinders a platform stands, upon which the operator to 
work the bellows tiwes his or her seat. This platform is reached 
from the ground by a small ladder. Inside each of the cylinders a 
valved piston {iynsok) works, connected with a long bamboo. 
The piston is a conical block of wood, with a hole through it, at one 
side. The lower portion of the block is bound with the skin of a 
naipiUang (probably a species of fox), and a flap of leather closes 
the hole. The operator, sitting with her knees close to her chin (a 
woman usually works the bellows), takes one bamboo piston rod 
in each hand, and bpgins pushing them up and down the cylinder 
alternately. She arranges so that when one hand is going* down 
the other is coming up. As the piston descends, the pressure of 
the air inside the cylinder closes the flap at the bottom of the 
piston and the hole at the side of the cylinder, and air is forced 
through the bamboo tube that runs into the fire. When the piston 
rises, the two flaps open, and air rushes in. By this means a 
constant current is maintained. 

22. The tools used in forging are the following : 

1. 7'yrnm.— Hammer. These are numerous, and vary in size from the 
large heavy one requiring tvro hands, to the small one wielded with one arm. 

2. Kakkur.—-A kind of rake, made of a piece of semicircular wood and 
a long handle, and for arranging the charcoal on the fire. 

3. Narkti . — A rod of iron with a wooden handle. When pig-iron is to 
be forged, the end of the narkti and the pig-iron are made red hot and 
welded together. The block of pig-iron can then be worked into any desired 
shape. 

4. Narbaap.—hUliia is similar to the last, except that it has a ring at the 
end, the circumference of which lies in a plane at right-angles to the length 
of the handle. When articles have been partially shaped on the narkti, they 
are cut off, and one end, which has been beaten thin, is shoved into the 
narbtap, which holds the iron till it is finally finished. 

6. Adndp.— Pincers. 

ti. Khuoh . — A sort of hooked poker, used for pulling slags out of the 
furnaoe. 

7. Narshidt. — A long rod of thin iron used for clearing the clay pipe 
which connects the bamboos of the bellows with the fire. 

8. JZynwy.— Anvil. 

*23. The articles manufactured are the ordinary instruments 
mentioned above, daos and agricultural implements. Daos are 
frequently edged with steel, bought in the bazar, and imported firom 
Europe. The steel is usually sold in small square bars at about 
Kb. 10 a maund in the Khdsi Hills. It is used also for the 
hnds of hammers and the edges of knives, axes, sickles, and 
hoes. 
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By H. Z. DARRAH, Esq., LCM., 1890. 


The eri silk of 


Nature of the silk.* 


Assam is the produce of a poly voltine ’ worm 
known as the phibsamia ricini^ which feeds 
on the castor-oil plant {Rtcinus communis) and 
the keseru tree {Heteropanax fragrans). The following description 
of it, given by Mr. Stack in his Note on Silk in Assam, dated 
29.th February 1884, is still substantially correct : 


6. The eri worm {PhUosamia ricini) derives both its scientific and its 

vulgar name from its attachment to the castof-oil 
Nature of the worm. plant {Ricinus commitnis), ealled eri in Assamese. 

Tt feeds also on the keseru (jBctoropanewu/ragrraTie), and "there are several 
other trees, as tide gvlancha {Jatropha curcas)^ the gomdri {Omelina arbarea), 
and even, it is said, the cpmmon bogri or ber tree {Ziz^pAua jujube^ ^ which 
the worm can thrive on in its later stages, if other food is not procurable in 
sufficient quantity. The eri worm is a multivoltine, and is reared entirely 
indoors. The castor-oil plant grows abundantly in the raiyat’s garden, spring- 
ing up from dropped seed in every little patch of unoccupied land around 
his house. The tending of the worm devolves principally upon the women 
of the family, and goes on all the year round. As many as eight broods 
can be obtained in twelve months, but the number actually reared never 
exceeds five or six, and depends a good deal upon the quantity of food 
which chance has provided for the worms, since no care is taken to ensure 
a supply by planting out trees. It is the autumn, winter, and spring broods, 
spinning their cocoons in November, February, and May, respectively, 
which are chiefly destined for use, and of these the spring cocoons are the 
most numerous, and yield the most silk. The broods of the rainy months— 
June to September — are reared for the purpose of perpetuating the stock. 
But both breeding and spinning, to a greater or less extent, go on all the 
year round. 

7. Cocoons reserved for breeding are placed in a round basket woven 
Treatment of oocoong for of bamboo, with 8 uaTTOW mouth, and are hung up 

tFoeding. in the house out of the way of rats and insects. 

After about 15 days in the hot season, and 20 to 30 days in the colder 
months, the moths emerge, and are allowed to move about in the basket 
for fbur-and-twenty hours. > The females, distinguished by their larger 
body and broader and flatter abdomen, are then tied to pieces of reed or 
ulu grass by a ligature passing under the shoulder-joint of a pair of wings 
on one side of the body only, leaving the pair of wings on the other side 
free. Ten moths will thus be tied to a piece of reed 2 feet long. The 
males, though left at liberty, do not attempt to fly away, but remain with 


* Hepriuted in this volame (ok2s page 1, et ssg.). 
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the females to which they have attached themselves, until the latter have 
laid their eggs, when the males depart. If some of the females, as may 
easily happen for want of any criterion of sex in the cocoon, are unprovided 
with males, they are expose^d on the eaves of the house in the evening, and 
are visited by any stray males that may be in the vicinity. The female 
lays about 200 eggs in three days, and the life of the moth lasts a day or 
two longer. 

8. /The eggs are picked off the straws, wrapped in a piece, of cloth, 
and hung up in tiie house. The period of hatching 

Hatowug a’ld nurture. varies with the season : in the month of May, with 

an average temperature of 83°F., it has been found not to exceed a week, 
but in the winter it is about 15 days, and in the months of medium tem- 
perature 9 or 10 days is the usual term. When the eggs begin to hatch, 
the cloth is opened, and tender leaves of the castor-plant, previously crushed 
between the fingers to render them still softer, are supplied to the young 
worms for food, and subsequently they are transferred to a bamboo tray 
suspended in a place of safety. As the worms grow stronger, older leaves 
are given to them. Their supply of food is occasionally intercepted by 
swarms of caterpillars appearing on the oastor-oil plants about the month of 
June. These must be carefully removed from the leaves that are given to 
the silkworms, and the leaves themselves washed in water. It is at seasons 
like these that the leaves of a variety of trees are used as substitutes for 
the favourite food of the worm. 

9, Large numbers of the worms are lost by disease, of which neither 

the nature nor the remedy is known, but which 

Diseases and enemies. probably has its origin in uneleanliness. No care 
is taken to remove the excreta, nor are the dead worms regularly rejected. 
The native account of the disease is simply that the worm ceases to eat 
and withers away. Some good effects are said occasionally to follow from 
sprinkling water in which tuWi leaves have been steeped over the worms 
among which this disease has made its aj)pearance. The ichneumon fly is a 
deadly enemy. Its bite, which leaves a black mark, usually proves fatal to 
the worm at the next moulting ; and if the wound has been inflicted after 
the last moulting, the worm spins a smaller cocoon, and dies before it is 
completed, leaving the eggs of the fly to Ifatch inside the cocoon. Rats are 
still more destructive, sometimes swee^pirig off an entire brood in a single 
night. The cultivator is. careful to abstain from praising bis crop of worms 
lest any of these calamities should overtake them. 

10, The number of moultings is four, known locally as haludia, 

dnirkaia, tinirkata, and charikata ; the first term 
Life of the worm. denotes the yellow colour of the worm, the three 

others merely mark the order of the moultings. Mr. Thomas Hugon, 
who held the office of Sub-Assistant (corresponding to the present office 
of Assistant Commissioner) in the Nowgong district, contributed a very 
carefully-written paper upon the silkworms of Assam to the Proceedings 
of the Asiatic Society of ' Bengal for 1837, whence the following descrip- 
tion of the eri worm is taken : The caterpillar is first about a quarter of 

nn inch in length, and appears nearly black.” (The colour is, perhaps, 
more exactly described as a blackish yellow.) As it increases in size, it 
becomes of an orange colour, with six black spots on each of the twelve 
rings which form its body. The head, claws, and holders are black ; after 
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the second moulting, they change to an orange colour, that of the body 
gradually becomes lighter, in some approaching to white, in others to 
green, and the black spots gradually become the colour of the body. 
After the fourth or last moulting, the colour is a dirty white or a dark 
green. On attaining its full size, the worm is about inches long.” 
According to one series of observations, it would appear that in the hot 
months the first change of skin occurs three days after hatching, and 
the rest follow at intervals of three days, while the worm begins to. spin 
on the fourth day after the final change, or the fifteenth day after hatch- 
ing. In the cooler months, the period before each moulting is four or 
five days, making 20 to 25 days between hatching and beginning to spin ; 
and in the winter season the worm lives a whole month, or even longer. 

After the final moulting, the worms are transferred from the tray to 
forked twigs of the castor-oil plant, with the leaves om,^ suspended 
across a piece of reed. As the worms attain maturity, they cease to feed, 
and crawl to the top of the fork ; and if held up to the ear, and gently 
rolled between the fingers, their bodies emit a crackling or rustling sound. 
They are now placed on the JciA’, which consists ^ of a bundle of dried 
plantain leaves, or of branches of trees with the witliered leaves attached, 
and this also, like the feeding-tray, is suspended from ' the roof within 
doors. Here they begin to spin, usually on the same day, and not unfre- 
quently two worms will select the saYne leaves as their covert, and join their 
cocoons together. The time occupied in 8j)inning is three to six’days. 

11. It will be gathered from the foregoing that a complete cycle of 
, the insect may be as long as twelve weeks in winter, 

Dnration of cjcle. i i n ■ au 

or as sliort as six weeks in summer, while m the 
intermediate months it varies between these extremes. The maximum and 
minimum periods are shown in the subjoined table : 


Ilatcliing 

••• ••• 


Minimnm 

days. 

7 

Maximum 

days, 

15 

Ah a woroi ... 

a •• • a a 


15 

32 

Spinning oocoon . 

«a. 


3 

6 

In the coeoon ... 

aaa 


15 

30 

Ab a moth (up to laying of eggs) 

• 

3 

3 

Total ••• 



43 

86 


12. The dimensions of a full-sized cocoon are about 1^ inch in length 
The cocoons ^ diameter. The cocoon without the 

chrysalis weighs 5 grains. It is destitute of floss. 
Its proper colour is white, but a large proportion of the cocoons are of a 
dark brick-red colour, for. which it is ditficult to account. ^ Mr. Hugon, 
after noting that the colour of the mature worm is either dirty white or 
dark green, adds — ‘^The white caterpillars invariably spin red silk, the green 
ones white. However this may be,*it is at least certain that worms of the 
same brood, fed on the same leaves, will produce dark and light cocoons 
indifterently. The dark colour can be purged away by boiling the cocoon 
in alkali water. It is said that in some places where cocoons are sold the 
white cocoons are sorted out, and command a higher price. There seems 
to be reason to believe that, with proper care in providing the worms 
with Buitablet shelter for spinning, the proportion of white cocoons could be 
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increased, and the quality also of the silk could be improved. Mr. C. H* 
Lepper, who in 1873 attempted the experimental cultivation of the eri 
worm in the Lakhimpur district on a considerable scale, found that darkness 
in the place of spinning was a favourable condition. Some cocoons *Bpun 
in wine-case nearly filled with loose shreds of newspaper, and with the lid 
closed, proved to be perfectly white and exceptionally good. 

1 3. In preparing the cocoons for use, the first step is to destroy the 
sffode of spinning. chrysalis. For this purpose exposure to 

the sun during one or two days is usually sufficient, 
and this is the method preferred by the cultivators as enabling them to 
keep the cocoons longer, and avoiding the discoloration which is caused by 
fire. When fire has to be employed, it is applied under bamboo trays, 
upon which the cocoons are placed. Cocoons intended for immediate use 
are boiled for^wo or three hours in an alkaline solution of the ashes of the 


plantain stem^ in water, which serves the double purpose of killing the 
chrysalis an4 softening the cocoon. Usually, however, the cultivator keeps 
his cocoons until he has a stock sufficiently large to make it worth his 
while to begin to spin. He then boils them in the solution described 
above ; or the ashes used may be those of grass, ^rice-straw, or the stems and 
leaves of the castor-oil tree, or of various other plants. In this way cocoons 
several years old, if they have been kept uninjured, can be softened and 
rendered capable of spinning. After this process, the cocoons are opened, 
and the chrysalis is extracted ; they are next washed white, slightly kneaded 
in the hand, dried in the sun, and are then Teady for use. The eri cocoon 
has been successfully reeled in Italy, and experiments have shown that it 
can be reeled in India, but the only method employed by the cultivator is 
that of spinning off the silk by hand. At the time of spinning, the empty 
cocoons are placed in an earthen bowl containing water^ with which a little 
cowdung ig sometimes mixed. Each cocoon is taken up separately, and the 
silk is drawn off in a coarse thread, nearly as thick as twine. Uniformity of 
thickness is roughly preserved by rubbing the thread between the finger 
and thumb, and in this way also new cocoons are joined on. *It is said that 
six spinners can spin about 4 chitaks (8 ozs.) of thread in a day, consuming 
thereby some 1,200 to 1,500 cocoons. A seer (21bs.) of empty cocoons will 
yield about three-quarters of a seer of thread. 

14. Gocoons prepared in the manner above described are sold at 
Rs. to Rs. 3 per seer of about 3,600 cocoons, 
thread, the Waste cocoons out of which the moth has 
been allowed to make its way {Jchola cocoons) can be 
bad at about one-fourth of this rate, Piefrced eH eocoons sell in Calcutta 


at Rs. 60 to Rs, 70 the maund (821bs.) Cocoons containing the desiccated 
chrysalis sell at the rate of 1,200 to 1,500 the rupee, or about 9 annas per 
seer of 700 cocoons. These prices, however, are liable to great fluctuations, 
and it must not be supposed that there* is anything like a fixed rate for 
cocoons. They are nowhere offwed for sale in open bdz&r ; and whether 
they can be procured in the villages or not depends very much upon the 
character of the season. If the brood has been a plentiful one, the super- 
fluous cocoons are for disposal ; if not, the cultivator will not part with 
those which he has reserved for his own use. The value of the thread 


varies firom Rs. 4 to Rs. 7 per seer, and the most important fabrics woven 
from it are woistoloths {dhuti) and sheets (borkapor). The latter are large 



pieces of cloth about 6 to 7 yards long, by 4 to 4^ feet in widths and their 
price varies from Es. 7 to Bs« 20, according to quality. The cloth is often 
extremely coarse^ and of a dark colour and open texture, but it is always 
very durable, and the texture grows closer by wearing, as the nap floss 
rubbed off the thread serves to fill the interstices. A superior piece of art 
cloth, on the other hand, is nearly as white as linen, and fine enough to 
make a travelling dress for a lady. One excellent quality of these fabrics 
is their exceeding durability. An ordinary borkapor is reckoned to last 
ttirty years. 

15. The art worm is cnltivated to a greater or less extent in every 

Extent of cnitimion.- district of the province. Being’ regarded aa of 

^ doubtful purity, it is left principally to Kdbhaa, 
Mechee, Kach4ris, Mikirs, Kukis, and other non-Hindu tribes. In the 
submontane country inhabited by the Kachdris and their cognates, along 
the north of the districts of Oodlxrira, Kdmriip, Darrang, and Lakhimpnr, 
almost every house has its patch of castor-oil plants, on which eri worms 
are fed. In some parts of this region the Marwari traders make advances 
to the cultivators in October, when the revenue is falling, due, and take 
repayment afterwards in thread or cloth, and bot*h these products are 
commonly exposed for sale in th€i petty markets, in the same manner as 
ether articles of village merchandise. A good deal of eri is also produced 
in the district of Sibsdgari and in Upper Assam generally the raiyat may he 
seen swathed in a warm sheet of coarse eri cloth in the winter mornings 
and evenings. Throughout the whole range of the southern hills, from 
the Mikir country to the Gdro, eri tkread^s in great request for weaving 
those striped cloths in which the mountaineers delight. An estimate of 
183 cwt. (250 maunds) has be*en fiirnished for the outturn of the North 
Cachar section of these hills, and a similar amount for the Kh^>i Hills 
district. The Mikirs, Kukis, and Gfi-ros cultivate the worm for themselves, 
but the handsome and durable cloths worn by the Kh^sis and Syntengs 
are wo^en of thread procured from Mikir and Kuki breeders inhabiting the 
lower hills on the northern and southern faces of the* range. All these 
people eat the chrysalis with avidity, considering it especially delicious 
in the form of curry. £ri is but little cultivated in the plains of Sylhet 
and Cachar. 

16. In the absence of any large markets and indeed of any regular 
Outturn of Bilk. ^ trade in either the* thread or the cloth, it would be 

quite useless to attempt to conjecture the probable 
outturn of eri silk in Assam. An estimate of 25^ cwt, (35 maunds) has 
been furnished for the produce of Kimrup, *177 cwt. (242 maunds) for 
Darrang, and 205 cwt. (280 maunds) for Nowgang, but the latter district 
probably produces less eri than either of the other two, and the estimates 
may be regarded as mere guesswork. In no district does the produce 
do much more than supply local wants. A trade in cocoons, to the extent 
of 400 or 500 cwt. yearly^ has sprung up between Go5,lp4ra and Calcutte, 
whence the cocoons are' shipped for England. They are said to come chiefly 
from Upper Assam. The cloth which finds its way to the shops of the 
Marwari traders is by them exported to Bengal. The mountaineers of' 
Bhutan who visit the plains in the winter carry away with them a considera* 
ble quantity, both of cloth and yarn. The quantity of cloth is estimated 
at 2,000 pieces, while the yam is dyed hy the Bimtias woven into 
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gaily-coloured coats and striped olotbSy some of which find their way back 
to the bdz&rs of Assam. The value of the silk thus exported from the three 
Bhutia fairs in the Darrang district last year was returned as Rs. 43,000, 
and probably we may allow . as much more for the Bhutia trade in 
Kdmriip. As regards its use in the province, however, the general opinion 
is that the native eri is being supplanted by cotton goods from England. 
It is alleged that the cloth is procurable with more difficulty now than 
formerly, and it is certain that the price has risen greatly within the last 
thirty years. If we go back so far as fifty years, we find the yam selling 
for two rupees a seer in 1834. There is, however, reason to doubt whether 
eri was more easily procurable then than it is now, and perhaps the rise 
of price is chiefly to be explained by the influx of money which has ac- 
comj^anied the development of .tea cultivation. It is impossible to say 
whether the actual outturn is less or greater now than at any former period. 
There is no natural obstacle to an increase of x^i'oduction to any imaginable 
limit. 

2. The only statements in the above extract which are no 
longer true are tliose wJiicli relate to price. 
In 1884 empty or pierced m cocoons were 
selling at Es. 50 to Es, GO a maund in the valley of Assam, 
Now the price is rarely under Rs. 100, and the better and whiter 
cocoons will fetch as much as Es. 130.- To day, as I write, the 
price in the Shillong bdztir is Es. 100 to Es. 130, according to* 
quality, per maund. Yesterdfy in<jauhati it was Es. 90 to Es. 125. 

3- The reason of this rise of price is tlie greater demand in 
. . England, and the cause of the greater demand 

Cause o rise in price. discovery of machinery adapted for 

utilising the cocoon. It must be remembered that the cocoon 
practically cannot be reeled ; it must be spun, and 4 is only within 
recent years that spinning machinery has been improved sufficiently 
to enuble a proper use’ to be made of the intractable e?'i cocoon. 
The sort of material required is thus described by a merchant 
engaged in the manufacture of spun silk : 

The class of silk called spun *silk is made, by a cowibing and carding 
process, out of the refuse of thrown silk, and out of cocoons that are damaged 
and not windable, and out of pierced cocoons, as we name those from which 
the moth in the order of natui*fe has escaped. , It is in this latter condition 
that I think wild silks should be found somewhere in India, and this is what 
I princijmlly want. I do not wish to wirid such silk, but to spin it into fine 
thread. It is no matter how broken and rough it may look, or how much 
it is knocked about, tom, or crushed. I only want it as free as possible 
from the dead bodies of the wprms, and of such foreign matters as sand or. 
branches. It will not look like silk at all till the gum and dirt are boiled 
and worked out of it. You observe I ask nothing from India that requires 
skilled labour or machinery. • . • * . * 

Eri I like best for its whiteness. I believe it breeds frequently, bot I do 
not believe anj* amount of cultivation could get thrown silk out of it, I 
mean, of course, to be of any commercial value. 
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4. The earliest practical attempt at rearing the eri worm was 

Mr. Lepper’s experience, “^de, as far as I Can ascerta,in, in 1873. In 
that year Mr. Lepper, acting for Messrs. 
Lister and Co., went to Lakhimpur, and tried *at first to get the 
natives to extend the cultivation of the eri worm, by promising to 
buy all their cocoons at a fixed rate, reported to have been. 10 
annas a pound, or Ee. 1-4 per seer, equal to Rs. 50 a maund. No 
one came forward, and it became necessary to take up land. 
Mr. Lepper, in a letter to the Deputy , Commissioner, Lakhimpur, 
dateithe 7th February 1876, thus describes his operations : 

I have read with interest the Resolution bn silk, and am sorry that my 
experience, so far as Assam is concerned, is not more satisfactory than 
it is. 


For many years, whilst resident in different parts of the world, I have 
been in corresjiondence with Messrs, Lister and Co.* mentioned in clause or 
paragraph 7 of the above Resolution. I was asked about three years ago 
to travel in Assam, and report on the possibility *of opening up the silk 
industry of the province, in their words, not so much for pecuniary benefit, 
as for the opening up of a new industry in a new province.” I forwarded 
home samples with lAy reports, and the cocoons known in Assam as 
found most favour, and I was instructed to take up land and try the experi- 
ment of rearing it in quantity, so as to thoroughly prove the i)racticability 
of procuring this article in a sufficiently large quantity to pay for the 
necessary outlays. I believe the eria to be the atiicus cynthia or the atticus 
ricini. 

The district of Jorhat has certain advantages, as labour is obtainable, 
and the industry is indigenous, but the system of advances to natives that 
would have to be practised would render the atteoipt very risky, as large 
sums would have to be advanced, which would pass from one native’s hands 
to another’s, till at last the advances would travel beyond the frontier, and 
no possible check could be instituted. I considered this risk, for the neces- 
sarily large sums that would have to be advanced, too great, and in* prefer- 
ence selected this district of Lakhimpui^ where the food for the worm grows 
wild, as welL as the worm itself, notwithstanding the fact of the natives 
(Muttucks) being, without any exception, the most idle, useless, 'opium- 
besotten race in the world. 1 hoped, by the assistance of imported labour, 
to overcome the labour difficulty. • 

As my instructions were tq produce pierced cocoons, I had r«o occasion 
to anticipate difficulties owing to the want of^skilful reelers, winders, &c., 
and hoped, by supervision, to train coolies to he sufficiently careful to attend 
to the simpler occupations of feeding, breeding, &c. 

1 obtained a grant from a gentleman, who had land to dispose of, in 
order to save delay, and commenced planting keseru trees, 6 feet by 6 *feet 
apart, to the extent of about 30 acres. 

The results pro and con of this experiment are as follows ; — Owing to 
rats and vermin of sorts, hail, rain, and wind, ichneumon-flies, birds, &c., the 
worms, if reared on a large scale, must be reared in houses. 

That this climate and locality is, from natural causes, most exception- 
ally suitable to silk growing. 
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That I had almost sufficient cause to believe that, with suitable build- 
ings and attention, a rotation of crops could be obtained, that would follow 
each other day by day, i.e., if the breeding and hatching were carefully 
attended to. TAaj. consequently, although from the fact of there being less 
vegetable growth, though not entirely a cessation qf growth, there would 
have to be a diminution in the yield of the winter crops, yet there would be 
constant employment for the labour and a constant outturn of silk through- 
out the year, which my experience of China, Japan, Italy, France leads me 
to believe is quite exceptional. 

That the appearance of the cocoon can be much improved by special 
attention, at the time of spinning, to the materials amongst which the worm 
is allowed to spin. 

That the darker the locality allowed for spinning the better. 

That the best cocoons were spun in a wine-case nearly filled with loose 
shreds of newspaper, the lid of which box was closed. These cocoons «were 
beautifully white, and were reported on by M^srs. Lister and Co. as quite 
exceptional. 

That the eria feeds on either the eastor-oii plant or keseru iree^ 
and will change from one food to the other if obliged, although the 
natiwea state the contrary. 

That the castor-oil plant would be a great nuisance and an un- 
healthy jungle to cultivate, and that the keseru can be had in any quairtity 
firom the jungles, and can be plucked for leaf in the second year slightly 
nnd plucked hard in the third year. 

That I could procure as many plants of sizes at the rate of 160 

per rupee from the natives as 1 required, and that as they are very hardy, 
they do not require to be brought *iu with earth round the roots. The 
keseru tree is constantly throwing out fresh leaf, so that it is very 
favourable to the rearing of worms in different ages. 

No less than eight different kinds of silkworm- feeding trees were 
growing wild within 100 yards of my bungalow. 

That the style of house usual to this district, in that it is not rot 
damp, and fly proof, is not suitable to rearing silk, as 1 had three-fourths 
of a crop destroyed in one night. 

ThaU owing to the want of labour, and the cost of labour being so 
great, it would cost :g3,000 to erect suitable buildings for a small experi- 
ment, and, as 1 was acting for a private firm, 1 could not recommend 
this outlay on *an experiment that might prove a dead loss from unforesee- 
able circumstancesr * 

Thdd^ to do Messrs. Lister & Co. cr^it, they still wished in the 
face of the outlay to continue the. experiment, and that I bad some 
difficulty in persuading them to allow Government to take the first step in 
a matter of such public interest. 

We are here close to China, separated only by a few miles, say 
under two hundred, and the road is closed by a few dirt-clad savages. 
As soon as that short two hundred miles is open, aud those savages made 
to respect our rule, so soon will sericulture be practicable and astonish 
people with its unknown resources in Assam. 

Any farther information Government may desire 1 shall be happy 
, to forward, and regret that, as I am just leaving on tour, I have b^ to 
hurry this report more than I should have done bad 1 had more time^ 
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6. Later on, in 

Mr. Lepper’a further 
enquiries. 

♦ 

in fair quantity. In 


June. 1880, when Mr. Lepper had long left 
Assain^ he wrote, under Mr. Lister’s instr^- 
tions, making enquiries as to the * possibility 
of obtaining eri cocoons, pierced or unpierced, 
this letter Mr. Lepper wrote as follows : 


The difficulty of collecting and the apathy and independent position 
of the peasantry in Assam* have always appeared to me as sufficient to 
prevent any large enterprise of this nature succeeding, and I have always 
BO represented the case. Mr. Lister, having now read the "Chief Commis- 
sioner’s paper again, is Ted to believe in the possibility of opening up 


Assam for silk, hence has asked me to write for the above information. 


Such information as was available was sent to Mr. Lepper, 
but. no •supply of cocoons being obtainable, nothing came of 
Mr.^ister’s action. 


6. In 1884, Mr, Stack’s Note cn Silk in Assam was published, 

„ . . ^ ^ , and communications opened with on English 

Enquinos from England. England waS 

far eri waste, eri cocoons from which the moth had escaped. A 
representative of tKe firm I have mentioned placed in my hands 
at the close of 1884 'a sum of £300, in the hope that I should be 
able to obtain for him a considerable supply. But the price he 
was prepared to pay then, Ks. 60 per maund, was not enough, and 
BO quantity could be obtained. As far as ' I could gather, the 
native merchants who were in the habit of buying up from villagers 
were prepared to pay this and more for such consignments as they 
c^nld collect, and as it was only from them that'a reasonable 
supply could be obtained, it was evident that the price offered from 
home could not be expected to produce a supply. A partner of 
the firm himself came out to Assam at the close of 1S84, and 
in January 1885 I met him at JorhAt, He visited, besides, 
Nowgong and Shillong, and made private arrangements with a 
Nowgong tea-planter to grow a small acreage of castor-oil plants, 
and try rearing the worm. No details as to this experiment were 
furnished to Government, hut 1 was subsequently informed by the 
planter that it proved a failure, owing t6 blight and too severe 
plucking destroying the castor- oil plant. 

7. In 1886, the subject of growing eri silk received a. good deal 

of attention. 1 had obtained from the Local 
B«r,y expenioents. Government permission to offer to pay half 
the cost of any experiment, provided the experimentor would ^ve 
me statistics, as to cost, outturn, area, &c. Many tea-planters 
promised to* try, but no one carried an experiment through to 
completion. Mr. Crowe, of Pathalipam, put down two acres of 
castor-oil plants, hut the ground was washed away by the Suhansiri, 
the river which flows close to ^is garden. The results of his 
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experience are given in Appendix A. Also in 1886 three other tea- 
planters undertook to try experiments, but they were never completed, 
and no. statistics of any kind were obtained or furnished. 

8. In the same year Mr, A.*C. Campbell, Deputy Commissioner 

.of Kdmrdp, tried at his own expense the 
* rst ex- rearing o£ the m worm on a scale un usual in 
. Assam. He had, in "the compound of one of 
his houses a l.arge iron-roofed building, and in this he erected shelves 
and had worms reared. Not hatting any castor-oil plants growing 
op his own premises, he was compelled to have leaves brought in 
cart and boat-loads from all directions. This proved a work of much 
difficulty and trouble, as the worms ate voraciously, and«consumed 
a surprisingly large quantity of leaf. Two or three crops of wftms 
were raised, but unfortunately no statistics were kept. Some 
information was, however, sent to me in Mr. Campbell’s letter of 
the 1st June printed in Appendi.x B. 

1. visited Gauhati in August, and the note I wrote for the 
information of the Chief Coinmissioner is given nn Appendix C. 

On the occasion of this visit Mr. Campbell and 1 worked out an* 
estimate of the probable cost to be incurred and the profit to be 
obtained. This is given at the end of the above note. 

Prices, I' may remark, are very much higher now than they 
were in 1886. • 

9. The absence of disease was so encouraging, the only difficulty 

■ apparently being the procuring of a sufficient 

supply of food, that Mr. Wkrd, then ChR-f 
, " Commissioner, sanctioned a grant of Rs. 1,200 

to enable Mr. Campbell to grow 20 acres of castor-oil plant, and to 
try the experiment of rearing on a still more extended scale. Seed 
was procured from Bengal, but when sown it came up unsatisfac- 
torily, and in -May 1887 Mr.' Campbell I'eported that he had been 
obliged to procure leaf from outside his own premises, and that he 
had lost some small batches of worms from disease. He then 
changed his rearing • quarters, thinking that new premises might 
prove more healthy, and Cowards the close of May had over a lakh 
of worms feeding, and had some thousands of cocoons. Before the 
end of the month, however, disease broke out and almost the 
whole crop died off. Specimens of the diseased worms and cocoons 
from this batch were forwarded to Mr. Wood-Mason, Super- 
intendent, Indian Museum, who pronounced the disease p^brine; 
His report is given in Appendix D. • 

The loss caused by disease in this crop fell on Mr. Campbell, 
who had declined to use any portion of the grant beyond what 
had been spent on the seed from Bengal. Nothing farther was done 




EBl SILK. 


Sj 


in the matter by Mr. Campbell, or any one else on the Assam VaBey 
side. Mr. Campbell’s final conclusions are given in Appendix jS. 

10. In the course of correspondence in 1888 with Mr. Wardle, 

the English silk specialist, I learned that Mr. 
MaoE!"* F. Mackenzie, of Cachar, bad for some time 

been interesting himself in the eri worm, and 
on communicating with Mr. Mackenzie, I found him prepared to 
carry out an experiment on the terms originally sanctioned by Mr. 
Ward. 1 laid the matter before Mr. (now Sir Dennis) Fitzpatrick, 
the then Chief Commissioner, and in November 1888 he authorised 
iny concluding arrangements with Mr. Mackenzie on condition that 
the cost to Government should not exceed Rs. 1,500. The exact 
terms of the agreement made are detailed in Appendix F. 

11. Mr. Mackenzie w'as very sanguine of success, and believed 
Mr. Mackenzie’s antici- that there was money to be made out of eri 

pations. silk. In August 1888 he wrote as follows : 

During the ten years I have been in this country, 1 have had opportu- 
nities of seeing these worms in many parts of this district, and during the last 
four years I have continuously kei)t a small quantity in an out-hoij^e adjoining 
my bungalow,, with a view to improving the cocoons in size 'and quality 
by careful breeding, and to study thoroughly the diseases they are subject to. 

1. As to climate . — The warmer and moister the cb'mate in which the 
worms are bred, the shorter will be the cycle ’’ (i.e., the period of their life 
from egg to moth), apd also the larger the worms and cocoons produced. The 
warmer and moister the climate, the more vigorous will the growth of the 
castor-oil plant be. On the other hand, worms raised in a cooler climate 
(say Shillong as compared with the plains) yidld a considerably finer and 
stronger silk. 

. 2. As to diseases. — While studying at the University of Edinburgh 

I made .a speciivlity of this subject. I find that the eri worm is almost 
entirely free from disease. Occasionally, but very seldom, a worm may be 
noticed wdlh a pcbrine-like spot or spots, but in almost every such case the 
worm dies before attaining maturity, and if it lives and eventually produces 
eggs, the disease does not appear in the next generation. At present^ 
therefore, we may assume that the eri worm is free from hereditary 

3. As to cost of production-^ 

• Rs, a, p. 

One acre of land cleared and planted with castor-oil plants ...• 20 0 0 

Cultivation during one year ... ... • ... ... 9 0 0 

Twenty thousand worms, 10 cycles, feeding and manipula- 
tion during one year ••• ••• 90 0 0 

Buildings, trays, original supply ©f eggs ... ... ... 70 0 0 

Superintendence, &c. ... ... ... ... 15 0 0 

Boxed*, packing, freight to London ... 12 0 0 

* sI^cT'o 


200,000 cocoouff (20,000 x 10 cygles) • 200 lbs., at Es. 140 per maand 
= Rs. 350. 
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Hierefore^ profit from 1 aore of castor-oil plants in one year ss Bs« 
184. This expenditure is rather over than under estimated. The buildings 
Mould last for three or four years^ although the whole of their cost is debited 
against the first year. The castor-oil plants pat out in the first year would 
also suffice for two years, while no account has been taken of the profit from 
sale of the castor-oil seed produced from these plants. I have had pierced 
cocoons valued in Calcutta and also at the last Manchester Exhibition* An 
average rate is 2s. fid. per lb. 

12* Mr. Mackenzie gives the following date^ for the life history 
of certain worms observed in ; 1887 ana 


Life liifitory. 

1887, 


1888 


May 

June 


Cocoon spun. 

Moth emerged. * 
Eggs hatched. 

Cocoon spun. 

OocOon spuu. 

Moth emerged. 

Eggs hatched. 

Cocoons spun. 

From tjjese instances, it would seem that the life periods, allow* 
ing three days for the life of the moth, are as follows : . 


18 
5 

»> >1 

„ J uly fi 
1888, September 9 

j» 28 

„■ October 10 
,, November 3 


Chrysalis 

lumgo 

"Worm 

Total period 


« so 


18 to 19 days 
^ ^ >» 

® OT 

21 „ 24 


49 „ 65 


13. Mr. Mackenzie began clearing in January 1889 a smalt 
_ . , piece of sloping ground on 'a spur' of tlie 

egmmng o cxpcniiien . Hills about 8 uiiles from his house at 

Kallinecherra, and 1 mile from his out>garden, Nutwunpore, and 
just within the boundary of the Khast Hills diatrict. The jungle, 
principally bamboo and long grass with a few small trees interspersed, 
was cut, and when dry burned. The area proved to be 30 acres, and 
for this he received a lease^or two years rent-free from the Deputy 
Commissioner, Khdsi and Jaintia Hills. By the close of February 
20 acres of this land had been sown partly with Patna seed and 
partly with the Cachar variety. The sowing began on the 15th of 
February. The land was staked, as for ‘tea- planting, 4 feet x i feet 
apart, and at each stake a hole made of 1 foot cubic contdhts, the 
earth broken up and filled in again, and three or four seeds planted 
an inch below the surface. Several seeds were put in, because the 
castor-seed was not very fresh. It will be observed that the entire 
surface of the laud was not dug np,* but only the sites of the future 
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plants. The object of this was to prevent the rich surface 
soil being' loosened and washed down the slopes by raii!. 
At the same time a number of rearing sheds and other houses 
were taken in hand. Rain fell during Marjsh, and by the 
end of that* month the crop was looking healthy, and the sheds 
and other houses had been completed, and were being fitted with 
trays. 

14. During April the rain was heavy, and a hailstorm did some 
. damage, a loss estimated at about 5 per cent. 

* occurring amongst the young plants, owing 

to crickets, hail, &c. Fresh seed was put down, whenever the 
plants di^ed. It was observed that the plants looked most healthy 
at the jdaces where the greatest accumulation of \vood ashes had 
occurred from the burnt jungle. Many ol them, by the end of 
•April, stood 4 feet high. At the same time 2^ acres that had been 
planted out were found too low and 2 acres of more sloping land 
was sown with castor. Continual hoeing was necessary all through 
Marcli and April to keep down the weeds, and some of the more 
sloping parts of the plantation w^ere terraced to prevent the loss of 
loose surface soil. 

16. During May the deaths among the young plants, 
especially from the Patna seed, were very 
numerous, and amounted to SO •per cent, 
according to Mr. Mackenzie’s estimate and to 60 per cent, 
according to the report of Mr. Young, the Forest Officer,, 
who visited the garden on the 12th of June. Mr. Mackenzie 
attributed the cause to the climate being much wetter than 
that at Patna. The rainfall at Kallinecherra is reported to 
be , 260 inches. Dui'ing May 33 inches w^ere recorded. All 
blanks W’ere filled up with Cachar seed, and continual hoeing 
went on to keep down the weeds. During April about 4,000 
worms were raised from eggs, and these by the end of May had 
spun their cocoons. Half were kept for breeding, and from the 
remainder the chrysalides were extracted. Mr. Mackenzie describes 
the breed as follows : 


The eggs from which these 4,000 w^orms were raised were the produce of 
several years’ careful breeding of each cycle, only the largest and finest co- 
coons being used for the continuance of the breed. The worms thus produced 
are nearly twice as large as those the Mikirs have, and spin a very much 
finer and whiter silk. Red cocoons are quite unknown among them. 

16. By the end of June, in which month o2 inches of rain were 
recorded, Mr, Mackenzie found that a very 
large number of the young castor plants, even 
those grown from indigenous Cachar seed, had damped off| and came 

K 
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to the conclusion that sowing in the rains was ineffectual. On this 
point he writes as follows : 

The seeds germinate freely, and grow rapidly to a height of 5 or 6 
inches, and then msgiy of them damp off and die. Large plants from 
Caohar indigenous seed do not appear to suffer from the damp and excessive 
rain, if planted on high ground, or on thoroughly well-drained flat land. 
They will not thrive on low flat land which is at all waterlogged. The 
critical period of their existence appears to be when they reach a height of 
5 or 6 inches, before they have matured a sufiiciently hard skin or bark on 
their stems to withstand the excessive damp. By sowing the seed in the 
cold-weather season (October to November by preference, for then there is 
still sufficient moisture left in the soil to cause germination), the plants 
gain this thick skin before the heavy rains set in. I'here remains no doubt 
in my mind that planting, to be successful and economical, must 'be done 
during the cold weather, and that imported Bengal seed will not do here. 
Therefore, Cachar indigenous or acclimatised seed must be used. 

17. During the month about 200,000 worms hatched out from 
the 2,000 seed cocoons, and were fed during 
‘ the month, half on castor and half on keenchor 

leaves. Mr. Mackenzie found that the following three jungle-trees 
are used by the Mikirs for feeding eri worms : 

Keenchor. | Tee^orr. | Tengpoy hujali ro?/. 

These are the Mikir names. Unfortunately, Mr. Mackenzie was 
unable tOm identify these trees botanically, or to supply me with 
fruiting or flowering sprigs.* The worms were fed in the house on 
leaves brought in from the jungle. As to the variety of food, Mr. 
Mackenzie writes — 


The above-mentioned trees grow wild in considerable profusion in the 
jungle along the base of the hills, and from repeated experiments I have 
found that the silk produced from them is quite equal in appearance and 
value to that from castor-oil plants. 


18. The catastrophe came in July, and is thus described by 

ThecataBtrophe. Mackenzie in his letter of the 8rd 

August — 


During the past month (July) two very serious misfortunes have 
befallen the enterprise : 

1. In the beginning of the month millions of caterpillars emerged 
from the bamboo jungle around, and attacked the castor-oil plants, eating 
every leaf bud, soft leaf stalk, and even parts of the bark. They arrived 
during the night, and when discovered, next day, had overspread some 3 or 
4 acres. All available hands ^re immediately put on to picking them off 
the plants, and killing them, and by evening, though many thousands had 
been destroyed, the numbers left appeared scarcely diminished. Next 


^ Tba name of the plant on the leaves of which the people of Lakhimpur feed their 
eri worms is hemu ** (JksUrojpanax fragrans). Possibly, this may be identical with the 
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morning it was found that they (the caterpillars) had increased in numbers 
during the night, and, in spite of the most strenuous exertions, by the 
morning of the third day there was literally not a leaf left throughout the 
whole area* 

Besides the extreme laboriousness of picking off each caterpillar with 
the fingers and crushing it on the ground with the foot, the moment a 
plant was touched nearly all the caterpillars on it let go their hold, and 
fell among the grass and weeds, where they were very difficult to find. As 
inight have been expected, crowds of birds followed them, and what cater- 
pillars escaped them returned to the jangle from which they had emerged. 

, The caterpillars varied in size from 1 to 3 inches, and in colour from 
gray to black, the smaller (younger) ones being grey and the larger ones 
black. Their mode of progression was very much the same as that of a 
leech. Having legs only at the ends of their bodies, they had to arch 
themselves into a bow at each step. 

I have cultivated castor-oil” plants for several years, but have never 
before seen them attacked by caterpillars (excepting ^ by one or two isolated 
greenish ones of a different species). 

JSome of the castor plants are beginning to throw out new leaves again 
from the axils on the stems ; some, I fear, have died out. 

2. The supply of castor leaves having thus failed, the worms had to be 
fed upon the leaves of the Iceenchor^ iee-orvy and teng lianjang trees (Mikir 
names), and they did well until just before they were ready to spin their 
cocoons, when almost all of them displayed the following symptoms i — they 
stretched back their heads and necks, retched several times, and, with a 
good deal of difficulty, vomited a thick slimy fluid (of a dirty wlyte colour). 
Their bodies becoming quite limp and flaccid, they either fell from the"" 
leaves on which they had been feeding, or remained hanging caught on 
some projection. Decomposition was exceedingly rapid, the diseased worms, 
almost before death, emitting a most horrible putrid smell. 

3. The other 100,000 worms, which had been fed from the com- 
mencement, on keenchor leaves, and were in a different liouse and attended 
by separate coolies, at almost the same time showed signs of this same 
disease, and almost all the worms were dead in two days. They also were 
commencing to spin their cocoons when attacked. 

The 200,000 worms thus, instead of yielding about 200 lbs, of pierced 
cocoons, yielded only 17 lbs. 

The disease in its symptoms resembled ^^Jlacherie,^ as described by 
M. Pasteur, but, as I have not at present got a microscope of sufficient 
power, I cannot make sure. 

Every means was taken to «heck the epidemic, the sick worms removed 
as noticed, and the healthy ones removed to other clean houses, but without 
result, as the disease again and again broke out. M, Pasteur says — 

*'La flachcrie est emineniment contagieuse de m^tne que la p^brine elle est peut ^tr© 
her6ditaire (in this case it was not hereditarjO “ ou accidentelle. Accidentelle ©lie & 
diverses causes : une trop grande accumulation des vers^ & jelir diffluent ag^s ; uno 
temp6rature trop el<3v6o au moment des mu^'S une aeration inaufiisante ; un brusque 
changernent atinosph^rique ; Teinploi d’une fQuille echauft^e ou niouill^e par la brouillard 
ou par la ros^e ; une feuille tres-dure suceddant une feuille plus digestive. 

This last cause might have been the reason of the worms former^ fed 
on castor and afterwards on keeTtohor leaves dying, but the disease hrohe ou^ 
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almost Bimultaneoudy , in the house containing worms which had from the 
commencement been fed on keeltelwr leaves. 

The houses were quite open round the sides, well ventilated, and kept 
scrupulously ciean ; the worms were not crowded. 

The hill tribes round here (Mikirs, Kukis, etc.), who cultivate the eri 
worm, inform me that this disease occurs occasionally, but at intervals of 
years (they say the cause is that some person having the “ evil eye ” must 
have approached the worms). 

The houses have been thoroughly cleaned and fumigated, and another 
crop of worms is being now raised. As no castor- leaf is available at present, 
they will be fed on the leaves of the heenchor tree. 

I am sending direct to the Director of Agriculture, Shillong, two 
bottles, containing (1) specimens of diseased worms in methylated spirits, 
(2) specimens of the caterpillars which attacked the ‘'castor-oil” plants. 


19. The weight of leaves given to these worms is recorded in 


Weight of food, 
castor-leaf ; 


the statement below ; there was mere refuse 
in the heenchor (stalk, &c.) than in tlie 


— 


nay. 


Castor loaf 
to 10(1.000 
worms. 

Kepmhor 
loaf to 
100.000 
worms. 

« 

1st 



lbs. 

1 

lb*. 

S 


2nd 

• • • 

• • • 

3i 

4 


3rd 



5 

■ 6i 

Worms moulted ... ... '. 

4ith 

• • » 


5 

G 


5ih 


• •• 

7 

12 


6th 

... 


28 

35i 


7th 



30 

41 

Ditto 

8th. 

**. 

a 

35 

49 


9lh 



42 

6U 


10th 



.on 

73 


nth 

• •• 


79 

107 


12th 


a«« 

115 

137 


IHlh 



143 

177 


14th 



250 

265 

Ditto ... * ... 

16th 

« • • 

.a. 

185 

210 


16th 

»• • 


193 

230 


17th 


■ ■ « 

286 

294 


•18th 

• « • 


371 

493 


19th 

• t • 

S 1 

715 

854 

Most of the worms died on the 20th day, and f 

20th 

21st 

22nd 

... 

• • • 

1,430 

1,289 

1,104 

706 

1'43() 

1,289 

1,104 

70ti 

the weight of leaf of that and the sub- •< 

... 


sequent days ia an estimate. ^ / 

23rd 

... 

••• 


20. On the 12th of September Mr. Mackenzie 
End of experiment. . 


As the whole of the castor-oil plants have died off from the ravages of 
the caterpillars, and all the eri silkworms have died from disease, work is 
altogether stopped, and the place abandoned. 
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There being no leaf and no worms, there was consequently no work 
for the coolies. And as they could not bn paid for doing nothing, and 
could not live without wages, they were allowed to leave. 

The worms among the Mikirs and Kukis throughout the North Cachar 
hills have nearly all died ofif from disease. And it seems as if there was 
much the same sort of epidemic as visited France some years ago. , 

The failure has been most disastrous to me, as I have lost every pice 
I have put into the concern. 

However, the matter is now set at rest, and the object of the experiment 
gained, for I hold it satisfactorily proved that it is much too risky an 
investment for any capitalist to take up. 

I myself shall certainly never again attempt it. 


21. In a subsequent letter the following 
The caterpillar. information was sent by Mr. Mackenzie about 
the caterpillar : 

During 1886, a similar invasion of the same species of caterpillar 
occurred at Kallinecherra tea garden. They ap>peared during the night in 
countless numbers, and overspread a four-acre Held of tea, but, curiously 
enough, did not touch the tea-plants, although they ate up every blade of 
grass and almost every weed among the plants, leaving the ground perfectly 
clean. * * iSince the experimental operations at Kallinecherra have 

been stopped, 1 have noticed several times the same species of caterpillars 
in small numbers on isolated castor-oil plants in the surrounding villages 
and elsewhere. They are to be found at all times of the year, but in these 
cases were easily picked off, , • 


22 . 


Identification 

caterpillar. 


Specimens of the caterpillar which* proved destructive tcf 
the castor fields, and of the diseased silkworms 
were sent to the Indian Museum, Mr. Cotes , 
examined them, and reported as follows : 


of tho 


The caterpillars, destructive to the castor-oil, prove to be the larvm of 
the Noctues moth Ac/iace meliccrte of Drury, a species which has proved very 
destructive to castor-oil plants in Lower Bengal and in Madras, see Indian 
Museum NoteSj Volume I, paragraplis 5^ and 104. A supply of the insec- 
ticide, London purple, was sent to Madras last January for experiment in 
destroying them, ^^o report has, however, been yet received as to the 
success of the treatment, which would probably be inapplicable in the case 
of castor-oil plants grown for feeding eri silkworms, as the London purple 
would be as fatal to the silkworms as to the pest. The species is a 
common one, occurring all over India, besides in Ceylon, Celebes, and 
Australia. 

With regard to the diseased worms, the disease is undoubtedly 
flacherie. I have examined the contents of the digestive tract of some of 
the caterpillars, and, certainly in one instance, I have made out unmistakeably 
the chain ferment streptococcus homh^ces, which is characteristic of flacherie. 
Ferments of this kind are always difficult to make out in alcoholic 
specimens. My not having found the. iermen I in large quantities does not, 
therefore, I consider, in the least affect the practical certainty that the 
disease is flacherie ; while Mr. Mackenzie's description of the symptoms, 
vrhich are precisely those of the flaclverie of the mulberry silkworm, leaves 
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no room ts doubf.. I am particularly interested in finding this undoubted 
case of en worms affected by fiacberie, a disease which is so intimately 
connected with the fermentation of the mulberry leaf, that it might have 
been supposed that it would not affect the eri worm, which feeds on a 
totally distinct plant. * * * * 


Cost. 


The small quantity of cocoons produced were sold in Calcutta 
at the rate of Us, 140 per maund. 

23. The total cost of the undertaking was Es. 2,391-5, of 
which Us. 185-5-9 was subsequently recovered 
from the, coolies who had received bonuses. 
The net cost was, therefore, Es. 2,205-15-3, and half of 
this, or Es. 1,182-15-8, was paid by Government, and the balance 
by Mr. Mackenzie. Details of the expenditure are given in 
Appendix G. 

Mr.Maekonzie’.conclu- Mnckenzie thus sums up the ex- 

sionfl. perience he had gained by the experiment : 


Were I again to make a castor plantation, I would clear and sow the 
land with* germinated seed and with manure in October or November, so 
as to have good larg^ plants, with strong hard-skiimed stems, by April, 
which would withstand the extreme wetness of the Cachai rainy season. 
Here the plant is a perennial. I would also, when sowing the seed, api)ly 
a handful of cowdung and wood ashes, to the effects of which the castor- 
plant IS peculiarly amenable. And, finally, I would keep a good broad belt 
(say 10 yards at least) 0 |f hoed- laud between the plantation and the 
Hurrounding jangle, if any. 

Some minor details as to the experiment, which it was thought 
unnecessary to put into the body of this account, have been given 
in Appendix H. A note on growing the food for the worm has 
been recorded in Appendix I. 

25. The first observation that has to be made on the above 

^ experiment is that the expenditure incurred 

in buildings was out of all proportion to the 

number of worms which the leaf available the first year could be 

expected to support. The seed was only sown in February, and it 

was hardly possible to hope that during the first year many worms 

could be reared. But Mr. Mackenzie evidently expected, perhaps 

relying largely on the supply of food from the jungle, that he would 

have a very extensive crop of silk, and made arrangements for 

breeding on a scale which appeared to me altogether too high. 

However, as the main object of Government was to assist a new 

enterprise and, if possible, inaugurate a new industry in the province, 

it would have been undesirable to interfere to any material extent 

with the arrangements of the manager, on whom necessarily 

depended very largely the success of the enterprise. In deference, 

however, to my representations, Mr. Mackenzie built nothing 

further after the end of May. 

* 

. «. 




26. The eecsond observation that would probably strike the 
Plants too young. reader of the preceding narrative is that it 

was almost hopeless to expect the castor-oil 
plants to bear much plucking during the year in which' they were’ 
sown. In this respect, Mr. Mackenzie was undoubtedly too sanguine, 
but he, no doubt, trusted to a large extent to finding food for his 
worms from the jungle trees, on the leaves of which the Mikirs raise 
many cf their broods. There can be little doubt that the plan to 
work on, should any future attempts be made, is to grow the castor- 
oil first, and to let it get well established by, say, n year’s growth 
before any attempt at plucking is made. Had this been done during 
this experiment, the expenditure incurred would have been very tri- 
fling, and we should have learned almost as much as we know now. 

27. The third point to which I would draw attention is the 

, , , . . fact that the locality for the experiment was 

no less than eight miles from Mr. Mackenzie s 


house. I did not learn this until the experiment had gone too far 
for any change to be made. There can be little doubt that this 
most materially lessened 'the amount of Mr. Mackenzie’s supervision. 
In a new enterprise of this kind, it is absolutely essential •that the 


manager should be perpetually present. So much often depends 
on prompt action that it is perfectly possible Mr. Mackenzie’s 
presence on the plantation when the swarm of caterpillars was first 
announced might have enabled him to devise some better means 


of getting rid of them than the clumsy and tedious process of 
picking them off’. As the caterpillars could not fly, they must 
have travelled over the ground from the neighbouring jungle 
or been the produce of eggs laid on the castor-oil plants. If 
the latter had been the case, the insects would have been perceived 
coming to maturity, and the plague would not have been so sudden 
or destructive. Consequent!}’, they must have travelled across the 
ground from the neighbouring jungle. There must, have been a 
clear space, be it however narrow, between the castor oil and the 
jungle. The question that strikes a stranger who has not visited 
the spot is — Could not they have been stopped when coming ? 
Fresh swarms must have kept on coming across all the time the 
first arrivals were being picked off. Similarly, when we are 


told that the difficulties of killing them were increased lyr their 
falling off at the least touch into the weeds and grass at the foot 
of the trees, one is inclined to ask — Why was there enough grass 
and weeds to conceal them ? There was a fairly strong labour 
force on the garden, and the hoeing is shown as having been carried 
out to a considerable extent. Had Mr. Mackenzie been constantly 
on the apot| as he no doubt would have been, seeing how interested 
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ho was in the experiment, but for the unfortunate interval of eight 
miles, it is difficult to believe he ^would have allowed much jungle 
in his [dantation. In all parts of the world, and in all kinds of 
■work, tlie presence of the owner and manager, the person directly 
interested in success, is essential to efficiency ; but in India, where 
everything goes immediately to ruin the moment that supervision 
is removed or relaxed, and in a new enterprise in v'hich the 
procedure is strange, and the methods far from assured, it is doubly 
necessary. Had I supposed it possible that the experiment would 
be attempted out of reach of the . manager’s eye, I should certainly 
have inserted a condition in the agreement, making it necessary 
that the area under castor-oil should be within half a mile of Mr. 
Mackenzie’s house. • 

28. This experiment and the others which have preceded it 
_ . have shown us, I think very clearly, what are 

cial product. some of the dangers to avoid, but 1 do not 

think it has proved that eri silk is a thing on 
which capital cannot be profitably spent. Personally, I am still of 
the opinion I have held for some years, that eri silk has great poten- 
tialities, and though every one of the attempts above described has 
failed to prove that its culture can be conducted on a commercial scale, 
I believe that the time will come when much capital will be embarkeil 
in it, and when it will form one of the most important staples of 
Assam. 'I'he climate is an ideal one for the growth of silk. The food 
of the worm is almost a weed in many parts of the province, and 
actually a weed in others. The worm is exceedingly prolific, and 
the labour required for rearing it is such as can be given by the 
decrepid and infirm members of the community. This sort of- 
labour exactly suits the Assamese, to whom even the light work 
of a tea garden is repugnant. The produce required needs no 
skill in the handling ; reclers are not wanted ; nothing but the 
empty shell from which the chrysalis has been extracted or the 
moth has escaped is asked for in England, and for this commodity 
the demand far exceeds the supply. It is. difficult to imagine a 
combination of circumstances which promise fairer for the com- 
mercial success of any commodity. If then a small amount of 
capital were to be invested in this enterprise by a man who was 
prepared to watch closely all details, to live on the spot where 
his castor-oil plants were, to record carefully all facts, however 
unimportant apparently, connected with his experiment, I have 
no doubt whatever but that he would find out why all experiments 
up to date have been failures, and would inaugurate an industry 
that would render profitable again the land of many an exhausted 
tea garden in Assam, 
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29,' As I believe that this experiment will again be made, 
Method of conducting and that sooner or later it is bound to suc- 
the next experiment. ceed, I would Venture to make some sugges- 

tions as to the manner of conducting it, based on the experience we 
have gained from tlie past. In the first place I would select, in on 
m-prodiicing tract, and where the small amount of local labour 
reqniied was [)rocnrable, a piece of land about 20 acres in extent, 
an old homestead for choice, at not less than a mile from the nearest 
jungle, and with open fields, no homesteads, all round it. The home- 
stead soil, we know from what we see daily in the plains, suits the 
castor-oil plant, and is never flo)ded, and the distance from jungle 
would help to minimise the danger from caterpillars, while the 
open fields all round would tend to prevent caterpillars which had 
reached * other patches of castor-oil in the neighbourhood from 
reaching the .experimental ’plot. In the second .place, I would use 
the ordinary seed obtainable in Assam, and would put it down 
during the rains, say in July or August. This is the usual sowing 
season in Upper India, the crop ripens at the end of the 

cold weather Thirdly, t would give the young plants a start 
of as nearly a year as possible before beginning plucking. If put 
down in July, they should be fit for plucking by the following 
April. In the fourth ])lace, I should provide ample accommodation 
for feeding, so as not to crowd the worms too much, and should 
do all my building during the cold weather on the driest 
land I could find in the neighbourhood of the castor-oil. Fifthly, 
1 would plant out, also in the rains, at some distance from 
tlie castor oil field, an equal area of bushes, on the leaves 

of which the evi worm is said to feed as greedily as on the 
castor-oil. These are the principal preliminary arrangements I 
should recommend, When*the breeding time came, say in April, 
I should start with white cocoons only, the largest and wdiitest 
I could procure. When the eggs were laid, I should examine the 
bodies of the moths microscopically in the ordinary way for 
signs of pebrine, using only for breeding the eggs of those free 
from the disease. Various devices would have to be tried, so 
as to find out why some cocoons are red and some white. 
Natives cannot say what the cause of the difference is. Perhaps, 
Mr, Lepper’s plan of allowing spinning only in the dark is the 
way to. get white cocoons. liut whatever it is, there is little 
doubt that intelligent supervisioft, never,* as far as I know, applied 
to this point as yet, wdli solve the mystery, and equally little 
doubt that, as the white, cocoons are much more valuable than the 
red, the discovery will be most profitable from a pecuniary point 
of view. All through the process of feeding the leaf would be 
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weighed, so as to ascertain not only what weight of leaf a worm 
consumed, on the average, in the course of its life ; but also the 
weight that could be removed from each acre of castor-oil and 
keseru without injury to the plants. The presence of the two 
varieties of food would*enable a comparison to be made as to which 
suited the worm best, and which was the more economical to use. 
Accurate statistics would, at the same time, be kept to show the 
exact cost of producing, a given weight of empty cocoons, and also 
tlie weight that a given area of castor-oil plants or keseru bushes 
would support. No experiment has yet l^een made quite on these 
lines, and until it has been made, and has failed, I shall refuse to 
believe that there is no future before the eri silk of Assam. 


APPENDIX A. 

Extracts from letters from H. M. Cbowb, £sq., to H. Z. DabaaH, Esq. 

(i) Letter, dated the 19ih February 1886. 

I put out an acre of castor-oil, have manured it, fenced it in, and all, and 
am now putting another acre in the bund on th^river hank tckopari) land 
liable to inundation. It appears, eri thrives better in this land, requires 
no manure or care.. The seed is not up yet, so I have not made out any 
account. As soon as it is, I will then let you know all about it. Your 
estimate I^thought very excessive, it cost me nothing like it. I have also 
gone in for keserw^ a tree the eri w’orm feeds on, and is largely used by 
Assamese. It is much easier to grow than castor-oil plant, could he advan- 
tageously planted in among tea with the same result as that obtained from 
the far-famed mu. Do you know if there is any dodge about sowing t&e 
seed of the castor-oil plant ? I find they do not come up together, some not 
for months after the others put down at the same time. 


(ii) Letter, dated the let April 1886. 

After our meeting here in December last I started at once the proposed 
eri silk exjieriment, and am now able to give you the details of expenditure 
up to date. The plant is now six inches high, and I have everything ready 
to start with a batch of worms as soon as the plants are strong enough to, 
allow the gathering of leaves ; 

Rs, a 


Clearing one acre of jungle, 30 haziris at 4 

annas 

... 7 

8 

Hoeing ahd breaking up land, 80 „ 4 


... 7 

8 

Two light lioeings, 30 „ 4 

,, *• * 

... 7 

8 

Picking out roots, &c., 30 „ 2 

11 ••• 

... 3 

12 

Sowing seedrt and raking land, 15 „ 4 

If •*. 

... 3 

12 

Fencing 

■ It 

... 12 

0 

Purchase of thatch, 4,000 bundles at Rs. 5 

... 

... 20 

0 

Constructing shed ... ... 

... 

... 35 

0 

Purchase of 80 doilas at 4 annas ... 

. 1 . 

... 20 

0 

„ of 10 baskets at 2 „ 

... 

... . 1 

4 

Total ... ... 

... 

... 98 4 


* 

This sum of Rs. 98-4-0 represents the cost of getting everything ready 
for the experiment and the putting out of one acre of castor-oil. 


(iii) Letter, dated the 15th March 1887. 

With reference to the experiment as to the cost of producing eri silk 
vhich I undertook, I regret to" say I was unable to carry it fully out, as the 
Subansiii washed away the plantation of castor-oil, and I was only able to 
raise a few batches of worms. I found great diflficulty in keeping the wild 
caterpillars, or dism, from the pliints, and I should say that this would prove 
a drawback to oultivation on a large scale here at any rate* 



THE INHHSTfilllB OE ABSAlf. 


[apt. B. 


i bo 


* • 

(iv) Letter, dated the 30th May 1887. 

The seed comes up as soon as the weather is warm^ but it is not 
advantageous to pluck the leaves till the plants are old ; one year is not 
sufficient for a fair trial ; last year’s • lot was chiefly washed away by the 
river. 1 should say that off an acre of plant, saying you began in May, the 
plants being about five or six -months old, one could get 3 seers of cocoons 
each batch, one in IMay, *yily> August, and October, and, allowing for blight, 
&c., I do not think more man 10 seers in the year, and this with care, --care 
with the worms and care to keep away the caterpillars . which destroy the 
leaves in the rains. It has been a puzzle to me to find where the Calcutta 
people get their pierced cocoons from, there is nothing to be done here. 
8ilk is Lis, 8 a seer, and the common pulled thread the people make of the 
eri is Rs. 6 and Rs. 5-8. ‘ They only sell 400 for the rupee, counted in fives 
or 2,000 cocoons. The Lyons people want ten times that number for the 
same money. A Kaya buys a cloth made of coarse drawn thread of eri ; it 
weighs i seer at the most ; he gives Rs. 12 for it, and exchanges it for 20 
seers of rubber ; this is the local trade, and it puts Lyons in the shade 
entirely. 


APPENDIX B. 


, Enclosure to Mr. Campbell’s letter of 1st June 1886, being a letter from his Manager, 
Mr. Donali»son, dated Gaubati, the 31st May 1886. 

I have the pleasure of handing you the accounts of work done and 
expenses incurred from the 11th to the 31st May. 

The establishment now consists of one woman on Rs, 6 per month to 
look after the worms and moths. 

Seed has been planted out to the amount of 7 sec-rs. 

Young castor-oil plants were brought and transplanted into your land 
to the number of 502. 

On the 12th to 15th instant some 804 worms at Rs. 2-4 were purchased, 
reared, and formed into 692 cocoons on 21 st and 24th May ; 112 turned 
out dead. 

Cocoons (863) were purchased at the rate of 5 pice for 100 ; some, of these 
have come out (13), and have laid eggs. 

We purchased pierced cocoons and cocoons containing the dead grub 
to the number of 15,726. These I am having separated and cleaned. Up 
to date they stand thus — 


1. Dried pierced cocoons 

2. Undried pierced cocoons 

3. Cocoons with the grub still in 

4 . Ditto boiled by mistake 

Total ... •«. 


White 1.720, red 934 = 2,654 
... White 640, red 4,786 = 5,426 
••• • ... 6,366 

1,280 

* ... ... 15,f26 
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There is a great difference in the weight of these pierced cocoons*-^ 

Dried cocoons* 3,5B8 = 1 seer, 

Uiidriod „ ... ... ... 2,287 = 1 „ 

In purchasing these from the villagers, pierced and unpierced and 
undried cocoons were all mixed, and I found an average seer of these to 
equal 1,919 cocoons, for which they charged at the rate of 5 pice tor 100. 

On the 22nd I obtained a batch of young worms just hatching, I shall be* 
able to count them soon. * 

Cocoons witu the live grub weigh about 400 to the seer. 


Letter dated the Ist.Iune 1886, from A. Campbell, Esq., to H. Z. Darrah, Esq. 

Please read and return the above. You will observe that the net result 
so far is about 16,000 shells, which, at 4,000 per seer, is 4 seers, I say 4,000, 
so as to leave a margin ; the actual average number per seer is about 3,700, 
but you will observe that we have about 6,000 seed cocoons, and if these lay 
eggs, several hundred thousand may be reared at a ‘trifling cost, as two or 
three women are enough to feed them, and there is an abundance of castor- 
oil leaves fit for plucking, and a considerable area growing up with plant. 
The large godowns providing ample accommodation for feeding and rearing. 
The plucking of the leavers costs scarcely anything. 1 have told Mr, Ponaki- 
son to stop buying pierced and unpierced cocoons as offered for sale, the 
price is 5 pice per hundred, or 12 annas 0 pice x>er thousand, or lis. 3-2 per 
seer, or lis. 125 per raaund. 

From the facility with which about 5,000 worms were reared in the 
godown, I am about sure that the cost of rearing ought not to exceed 4 annas 
per 1,000, or a rupee per seer, or par mannd \ but I will not have 
sufficient data till I have reared about 100,000 cocoons, which would repre- 
sent about 25 to 28 seers. 1 find the cocoons reared on my premises have 
a much finer silk and are of larger size than the village cocoons. I attribute 
this to greater care being taken of them and their having an abundance of 
food. The village cocoons are half starved. 


APPENDIX C. 

Notes on Mr. Campbell’s Silk Experiment of 1886, by U. Z. Darbah, Esq., duted tte 

13th August 1886. 

I went down on the 8th August and on the 9 111 saw Mr. Campbell's silk 
experiment. He is to give me full details in the way of figures when the 
whole thing is over, so I have entered scarcely anything as to cost, number 
of cocoons, &c. The crop 1 saw vras the second one. A very large number 
of worms, several thousand certainly, were feeding in a large godown. Along 
all the sides of the building (which measured roughly 30' x 80') ran a broad 
shelf about 4 feet Vide and about 3^ feet from the ground. The shelf was 
made of bamboo, and supported a number of loose mats. Above the mats 
were four rows of bamboos suspended one above another from cross bars 
above. The lowest bar was about a foot from the mats, and the others sepa- 
rated from each other by about the same interval. On Ihese bars bundles 
of castor-oil leaves were hanging, covered with worms. Most of the bundles 
bad been i^educed to mere stalksj and on these thousands of worms were 
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crawling about seeking for food. When we went in, about 7-30 or 8 a.m, 
the one man (on Rs. 7 a month) and the three women’ (each on Rs. 5) 
employed by Mr. Campbell were attending to the worms. A very large 
quantity of freshly-brought in leaf, about 12 feet x 9 feet X foot =: 162 
cubic feet, lay on the floor. The man was tying this up into bundles by the 
stalks, so as to allow of its being suspended across the bars that the worms 
might crawl on to it. One of the women was going round, examining all 
the worms that had crawled to the top of their respective bundles, to see 
how many were fit for spinning. She ascertained this by rolling the worm 
gently between her finger and thumb, while she held it up to her ear.* 
•Thn« <iren..a Bi wmre- Those rejected Were put back, the others carried, 
coftniaed by tbeir giving a a'irt when a handful had been obtained, to a bar across 
uotio^thla' rnyaei?** ^ whicli a quantity oT dry plantain leaves had been 

bung. The worms fit for spinning were dropped 
amongst the plantain leaves, where they quickly concealed themselves, and 
immediately began to spin. The two other women were seated on the floor, 
picking worms off bundles of plantain stalks, the leaves having been eaten, 
and transferring them to other bundles of fresh leaves. These latter, as soon 
as fairly well supplied with worms, were then hung up on the bars already 
mentioned. At intervals one of the women would leave what she was about, 
aqd take up the clearing of the mats of refuse. The excreta of the worms 
was very abundant, and formed a layer, which towards the centre of each mat 
must have been 3 or 4 inches thick. This, be it noted, was but the produce 
of a single period of 24 hours. Besides excreta, the mats had on them 
broken off pieces of leaves and bits of stalks, as well as numerous worms 
which had fallen from the bundles of leaves above. These fallen worms were 


all carefully picked up, and replaced on the bundles, excepting of course those 
found dead, of which the number was surprisingly small. The remainder of 
the stuff on the mats was then shaken out on the ground at some distance 
from the godown. 

Attached to a bar at one end of the building were a number of sticks made 
of old straw, to which a number of male and female moths were attached. 
The latter were tied to the sticks, the former were free. Some were dead, 
having laid their eggs, some pairs were copulating. In another corner of 
the room were a few bags of calico, containing eggs. 

The worms seemed remarkably hardy. Large numbers had fallen off 
the bunches of leaves, and were crawling about over the mass of excreta, 
appaiently as uninjured by the fall as they were indifferent to the material 
over which they moved. The women appeared to he handling them 
roughly, though this was more apparent perhaps than real, hut the worms 
seemed in no way injured. In many instances the worms were not picked 
off the bundles, hut fresh leaves were bung up besides the stalks from 
which the leaves had been eaten, and the worms left to transfer themselves 
to their new pasture grounds, 

AM the time that the worms were feeding, a gentle patter caused by 
their excreta could be distinctly* heard. In another part of the building, 
also suspended on bars, were a large quantity of dry plantain -leaves 
filled with cocoons attached, just as they had been spun by the worins 
themselves. Apparently, the red and white . cocoons were in fairly even 
proportions, but the white are believed to be generally the more numerous. 
The man in charge stated that be could tell which worms would produce 
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red, and which would produce white cocoons. I told him to separate a 
number into the two kinds, and put them in separate wbaskets filled with 
dry plantain leaves, to test the truth of his statement. He did so, and his 
distinction appeared to be based on the general colour of the worm, and not 
on any specifio marking. Thus, he put all the cream-coloured worms he 
con Id find into one basket, and said they would produce red cocoons, and 
in the other basket he placed all the greenish tinged worms and said they 
would yield white cocoons. Next morning 1 found, on examining the 
baskets, that there were a large number of red cocoons in the basket 
supposed to yield only white ones, and vice verm. Consequently, the 
alleged distinction was no criterion. This result led me to doubt the 
truth of another statement, to the effect that the thread of the red cocoon 
was stronger, and, therefore, more valued than that of the white. At the 
same time, the red cocoons looked decidedly larger than the white, 
an appearance which cannot have been duo to any optical delusion, for if 
the two kinds had been of the same size, the white would have looked 
larger according to the well-known ox)tical law. It appears, however, to be 
a fact that the red and white varieties are used indiscriminately by the 
people in making their eri cloths, and Mr. Camx>bell said the Kayasmade 
no difference in the price they were ready to pay for red and that which 
they were willing to give for white. It would seem that the colour of the 
red cocoon is lost by fre(juenfc washing, or perlmps in the steeping process 
to which recourse is had before the cocoons are spun into thread. 

Mr. Campbell gets his leaf in a hand-to-mouth fashion. He has no area 
under the castor-oil plant, and is compelled to depend on what he can pick 
up in old deserted or in abandoned jiatches of cultivaiion. The 

mauzadars send him in supplies now and then, and he employs his elephant 
and the municipal* carts. This carriage of Ithe leaf has, therefore, cost him 
nothing, and the exj^eriment consequently proves nothing, as far as expen- 
diture is concerned. Mr. Campbell did not weigh his ieaf, and so no figuies 
on this point are available. Nor were moths, or eggs, or worms counted. 
But the produced cocoons are being counted, and frequent experiment has 
shown that 3,000 to 3,400 cocoons {dry and empty) go to make one seer, 
worth at present rates Rs. 2, or a fraction less, in the Cxauhati Bazar. 

The following is Mr. Campbell’s estimate ls to the probable cost of 
making a small experiment in growing eri silk : 


Breaking up 20 acres of brushwood land, at Rs. 10 
Seed at ^ maund per acre, at Rs. 3 a^aund 
Sowing, at Re. 1 an acre ... ... ... 

Weeding^, two, at Hs. 2 an acre each 

Cbaukidfir on Rs. 7 a month to keep off cattle (fencing would 
bo dearer) 

Ground-rent at Re. 1-8 ... 

Rggs ••• ••• ••• ••• 

One mQBi^ on Rs. 10 ••• 

Pive women, at Rs. 5 = Rs. 25 ... 

Two coolies for leaf, at Rs. 7 =:Rh. 14 
Shelves, mats, miscellaneous 


200 

30 

10 

80 

84 

30 

1C 

130 

300 

168 

100 


1,X32^ 


« In this one serious item of expenditure has been omitted, the bnildinsr of godowne. 1 say eerlova. •• 
heeanse the item would be comparatively large U an extensive experiment were being tried. IToir a email 
experiment like that for 20 acres of land, tkra hfits would ah doaht answer admirably. 
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Mr. Campbell believes from what he has seen that one lakh of worms 
could be fed from one acre, therefore, 10 lakhs from 10 acres. When one- 
half of the area was exhausted, the other half would be used, and as there 
are six crops of worms in the year, each half would produce three crops. 
Therefore, the total crop would be 60 lakhs. But 3,2C0 cocoons on an aver- 
age go to make up one seer, ue.^ six lakhs w’ould yield 46 maunds of dry and 
empty cocoons. At Its. 80 per inaund, the value w'ould be Rs. 3,680. At 
Bs. 70 a inaund (which is much below', according to Mr, Campbell, the rate 
obtainable now in Gauhaii from the Kayas) the value would be Rs. 3,220. 
The above is based on what is practically a guess of Mr. CiiinplxU’s as to the 
number of worms that an acre would feed. 


APPENDIX D. 

From J Wood Mason, Eaq., Siipcrintendont, Indian Museum, to the Director, Dopait- 
incnt of Land Itecords and Agricultore, Assaiii, No. 394, dated Calcutta, the 17th 
June 1887. 

In reply to your letter No. 860, dated the 26th May 1887, I have the 
honour to inform you that I. have received from the Deputy (Commissioner 
of Kamr lip a large number of caterpillars of an eri silkworm preserved in 
spirits and a box of live cocoons in all jirobability belonging to the same 
variety. 

I have carefully examined some of the latter, and I find that they 
are suffering from the disease called pebrine. In fully-formed, healt by- 
looking chrysalises the corpftscles, which are the cause of this disease, 
were only present in the earlier stages of their development, but in the 
dead bodies of caterpillars that had formed chrysalises, but had been 
over whelmed by the disease before they had time to pupate, the fully 
evolved corpuscles were present in countless numbers, several mil- 
lions being contained in every- drop of the decomposed fluids of the 
body. 

The 'caterpillars belong to a variety of the eri, of which I had 
previously only received dead cocoons, and I should be glad if you 
could send me a few eggs oi- the same for cultivation in my labora- 
tory. 

With regard to remedial measures, I can only at present suggest the 
raising of fewer worms on the same area, and the thorough disinfection 
of the houses and Jippliances employed. Amongst the worms recently 
raised by me from cocoons of a difierent variety of Assam m, there was no 
disease; this success may be accounted for either by my having given 
my worms plenty of room in a chamber free from the germs of the diseases 
to which silkworms are liable, or by the disease not being hereditary (as 
it unquestionably is in the mulberry worms of Europe and India), in the 
variety of the eri cultivated in Kamrup, or by the smallness of my cultiva- 
tion, or by a combination of all these circumstances. But these are 
questions that can only be answeretl after experiment,' for which a small 
quantity of live “ seed '' will be necessary. * 
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APPENDIX E. 

Extract from letter, dated Gauh&ti, the 4th Jul^ 1890, from A. C. CaupbeiiL, fisq., to 

« . H. Z. Darrah, Esq. 

* • * • * 

I would like you to add, as my final conclusions, based on the result 
of rather extensive experiments, that the only way of developing the 
industry and embarking a large capital in it in Assam is to work it on a 
system somewhat analogous to indigo advances, and getting the villagers 
over large tracts of country to undertake the cultivation, in small patches so 
as to avoid the fearful results of- epidemics. 

The Assam Duars, from Bengal to Tezpur district, nre particularly 
well suited for carrying out my proposed scheme, as they are inhabited 
by Kaoharis or Meches, who.nre accustomed to rearing the insect, as they 
used to pay their revenue to their former masters, the.Bhutias, in eri cloths, 
and they have no religious prejudices, as the Assamese Hindus have, against 
rearing this description of silk. 

The aid which the capitalist should give would be to take u]) a few 
highai of good land near each village or cluster of villages, and cultivate it 
with castor-oil plant. If he cannot come to terms with the villagers, the 
seed will pay his outlay, and he will be no loser. If he comes to terms 
with the villagers, the seed will pay his outlay, and he will be no loser. If 
he comes to terms wit^h them, he should say I will give you leaf and I 
will pay for what additional grass sheds you may want, cm condition that 
you give me all the cocoons you cultivate at so much per thousand or per 
seer, free of dead worms and other dehru^* Under such a system he might 
have square miles of villages, the inhabitants §f which would find it more 
profitable to give him their cocoons rather than manufacture them into 
eri cloths for the Bhutias, who prize such cloths greatly, and were 
'greatly disappointed two years ago when the' villagers sold all their 
cocoons at Barpeta, and sent very few eri cloths into the Bhutan 
market. 

The great point to be avoided is the cultivation of too many worms 
in one place, as in case of epidemic breaking out, nothing will save them 
and it is most disheartening to have them buried in scores of basket loads 
as I have done. The worst feature in these epidemics is that the worms 
will feed up almost to spinning: time, thereby giving you all the trouble 
and expense of rearing a crop, and then, instead of spinning, they sicken 
end die. If they died in the earlier stages, it would not matter so much 
but they only become susceptible to the ailment as they approach maturity! 

I am sanguine that, by spreading the cultivation over large tracts of 
country, a certain amount of segregation would be secured, and if we lost 
the crop in one or two places, we would be recouped by bumpers in others. 
Moreover, the cultivation of the worms is pre-eminently adapted to utilize 
to the utmost that description of the labour of the agricultural popu- 
lation which is now practically wasted, viz,, the services of women and 
children, and the spare time of adults now devoted to idle pursuits or 
drinking. 
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APPENDIX F. 

TermB and onnditiona of the Cachar Eri Silk Experiment, being extract from No, 49, 
dated the 13th January 1889^ from the Director, Department of Land Records 
and Agriculture, Assam, to Mr. F. F. Mackenzie, of ICallinecherra Tea Estate, Cachar, 

* • # * « 

1. That not less than 20 acres of suitable land, your own property, or 
rented by you, be planted out with castor-oil plants by the 1st of March 
1889. 

2. That sheds sufficient to rear the eri worms that can be fed on 20 acres 
of castor-oil plants be erected as required for the worms. 

9. That broods of eri worms be grown as soon as there is leaf wherewith 
to supply them, and that they be continuously grown without intermission 
during 1889, and the supply increased^ as far ns possible in proportion 
to the increase in the quantity of leaf. 

4. That the following information be forwarded, on the 1st of each 
month, to the Deputy Commissioner for transmission tome : 

(a) Area under living castor oil plants at end of preceding month. 

(h) Area under rearing sheds at end of preceding month. 

(c) Total weight of leaves supplied to the worms during preceding 
month. 

(<i) Number of worms alive on date of sending statement. 

(e) Number of red and number of white cocoons formed during pre- 
ceding month. 

(/) Weight and number of empty white cases from which the moths 
have been allowed to escape during the preceding month. 

(g) Weight and number of empty red cases from which the moths have 

been allowed to escape during the preceding month. 

(h) Details of expenditui a incurred during the preceding mouth. 

{i) Details of profits, if any, made during the preceding month. 

5. That some explanation be given, if possible, of the reason why some 
cocoons turn out red and others white. 

fi. That the life histories of some half-a-dozen or so specimens be com- 
piled at different times, showing the period passed in the stages of eggs, 
larvjB, chrysalis, and moth. 

7. That an attempt be made to couple the eri moth with the mu^a moth 
or with the pat moth, or with the moth of some other species of worm pro- 
ducing a finer and more reelable silk than the eri, with the object of 
producing a breed which will feed on an annual tree and yield a reelable silk. 

8. That the symptoms of any epidemic that may occur amongst the 
worms be carefully noted down, the number, of deaths, if possible;, 
ascertained and recorded, and a few specimens of diseased worms sent to 
me in a bottle for microscopic examination. 

That, should an epidemic occur, efforts be made by segregation,^ 
where possible, or by any other means that may appear advisable, for 
arresting the course of the disease, and that as detailed an account as 
possible be prepared, and forwarded through the Deputy Commissioner to 
this office, of the epidemic, and the attempts made to effect a oure. 

10. That at the close of the year 1889 an acOouut in narrative form be 
prepared by you, giving a history of the experiment, showing the total 
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expenditure incurred, the total weight of empty cocoons (distinguishing red 
from white) and castor-oil seed obtained and the profits resulting from the 
sale of cocoon Sj sale of castor-oil seed^ and any other sources from which 
a profit is obtainable, illustrating any other points of interest upon which 
the course of the experiment may have thrown light, and answering any 
questions that may have been put by me« 

11. That during the conduct of the experiment all matters connected 
therewith shall be open to inspection at all times by Government officers 
deputed either by myself or by the Deputy Commissioner, Cachar, and that 
any specimens or samples required be supplied free of cost to this office. 

12. That whatever profits may result from the experiment shall be 
absolutely your property, and that Governiiient shall have, in consequence 
of this agreement, no lien on any of the buildings erected for, or articles 
resulting from, the experiment. 

13. That half the total amount of the expenditure be payable to you 
monthly oil your presenting to the Deputy Commissioner, Cachar, an 
acknowledgment signed by me to the effect that all statistics and informa- 
tion required up to date have been furnished. 
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Ifaln bead. 

No. 

* Details. 

Rs. 

a. 


Coolie lines 

1 

• 

Coolie line, 20 hdths X 10 hdths, at 9 annas per 
hdth. 

11 

4 

0 


2 

Coolie line, 20 hdtJis X 10 hdths, at 9 annas per 
hdth. 

11 

4 

0 


S 

Coolie line, 20 hdths X 10 hdths, at 9 annas per 
hdth^ by hdzari work. 

12 11 



4 

Coolie line, 20 hdths X 8 hdths at 9 annas per 
hdth. 

11 

4 

0 

Rest-houses 

• a. 5 

Small rest-houses, 10 hdths square at 9 annas per 
hdth. 

5 10 

0 

Babu’s Louse 

... 6 

Hut and cook-house, 12 and 8 hdths, respectively, 
at 9 annas per hdth. 

12 

0 

0 

Godown 

... 7 

Store-house for cocoons, &c., 20 {hdtJts X 12 hdths, 
at 14 annas per hdth. 

17 

8 

0 

Feeding'housea 

... 8 
m 

House for feeding worms, 53 hdths X 12 hdihs^ at • 
Re. 1 per hdt%. 

53 

0 

0 


9 

House for feeding worms, 53 hdths X 12 hdths, at 
^e. 1 per hdth. 

53 

0 

0 


10 

House for feeding worms, 58 hdths X 12 hdths, at 
Re. 1 per hdth. 

63 

0 

0 


11 

House for feeding worms, 53 kdths X 12 hdths, at 
Ee. 1 per hdth. 

53 

0 

0 


12 

Housd for feeding worms, 53 hdiht X 12 hdths, at 
Ee. 1 per hdth. . 

53 

0 

0 


13 

House for feeding worm«, 53 hdths x 12 hdUis, at 
Ee. 1 per hdth. 

Carried over 

CO 

0 

9 

0 

0 
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I. Buildings and Fittings— 


6 p i n D i n g - 
houses 


Breeding-house. 

EzperimeDting- 

housew 

Mificellan e o u s 
charges. 


Clearing 

Staking 

Sowing 


Manuring 

Vacancies 

Seed 


Hoeing 


Details. a. p» 

Brought forward ... ^ 399 9 0 

House for worms to spin in, 53 hdtH X 12 hdths, 63 0 Q 

at Re. 1 per hath. 

House for worms to spin in, 53 hdihs X 12 hdihSf 53 0 0 

at Re. 1 per hath. 

Breeding-house, 30 hdihs X 10 hdths; at 14 annas 26 4 0 

per hdth. 

House at Kallinecherra for trying experiments in 22 8 0 

breeding moths, 30 hdihs X 8 Mths, at 12 annas 
per hath. 

Thatching-grass for above, 65,430 bundles, at Re. 162 8 0 

2-8 per 1,000. 

Plastering walls and levelling floors ... 11 8 0 

Bamboo machdns or frames (24) for the six 7 lO 0 

feeding-houses, to rest trays on. * 

Bamboo machdns for the experimenting-house ... 12 0 

Making 228 trays (48 for each feeding -house), 115 13 0 

62 at 8 annas, and 226 at 6 annas, 35 feet 
X feet. 

Eight trays for experimenting-house, at 8 annas 4 0 0 

a tray. 

Cane for binding machdns ... ... 0 8 0 

Baskets, 1,185, for leaf and for holding spinning ’ 65 3 0 
wDrms. • 

Cloth, 936 yards, for covering these ... 66 6 0 

Eighteen balls of twine for above . ... 9 0 0 

Sewing the cloth ... ... ... 7 4 0 

One barrel of coal-tar ... ... 24 6 0 

filtering walls of feeding-houso ... ... 17 0 0 

Tarring machdns of the houses ... ... 2 0 0 


II. Cultivation of Aeea. 

Clearing 25 acres of jungle by cutting and then 
burning it. 

Hoeing nut sun-grass roots 

Staking the above, 47,000 stakes, at Re. 1 per 

1 , 000 . 

Sowingw 20 acres stake, 2,760 stakes to an acre, 
55,200 stakes in all, at 200 for 4 annas. 

Clearing and sowing two acres of half-cleared 
land. 

Manuring two acres with ashes and cowdung ... 

Filling up vacancies ... ... 

Patna seed lOjf maunds carriage... 

Cachar •« 5 y, , ,, ... 


7 Filling up vacancies 

8 Patna seed lOjf maux 

9 Cachar „ 5 y, 

10 Sylhet „ , 3i „ 

11 Hoeing to let April 

12 ,, 1st May ^ 

13 „ let June ' 

14 It let July 


^ 1,038 

9 

0 

91 

13 

0 

1 

9 

3 

47 

0 

0 

64 

4 

0 

14 

4 

6 

60 

0 

6 

45 

14 

0 

54 

6 

0 

20 

6 

0 

13 

2 

0 

42 

12 

6 

71 

13 

6 

87 

12 

3 

81 

a 

0 


9 

1 
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III. Fbooubing Eaboub. 

Kalahttd. No, VoUlUb, * . 

CommisBion .y 1 Coinfhission to Mi^ir and Tipporah sarddni to get 
clearing and sowing done. 

Bonus •.« 2 Bonus to ten coolies for signing agreement from 

11th March for one year, at Us. 12. ^ 

S Bonus to two men for signing agreement from 
17ih April for one year, at He. 16. 

4 Bonus to two women for signing agreement from 

17th April for one year, at Rs. 10. 

5 Bonus for one year’s agreement from 8th May to — 

2 men, at Rs. 15 ... ... Rs, 30 

4 women, at Rs. 10 ... ... „ 40 

1 man ' in part ... ... „ 5 

1 ft tf ••• ••• ff 2 

2 women „ ... ... „ 2 


Jts, 

16 

120 

80 

20 


P* 

0 


10 


— 79 0 0 


6 Bonus for one-year agreement from 8th June to 
* one man ... ... \. ... 15 0 0 

Commission ... 7 Rewards, at Rs, 2 a head to outsiders for inducing 
the above 25 labourers to settle down and sign 
agreements ... ••• asa 60 0 0 

* Total aaa aaa 330 6 0 


IV. SurERVlSION AND MISCELLANEOUS. 

Supervision ... 1 Sarddr’s pay for March ... 

2 Babu for April, May, June, July, and part August, 

^ at Rs. 20 

3 Jemaddr on Rs, 10 for April, May, part Juno 

MiscellaneouGL ••• 4 'For seed cocoons ... ... 

6 Small bont for carriage of leaf 

6 Roads and bridges 

7 Stationery 

8 Batta for pice ... ... ... 

9 Cost of recovering bonus — 


Vakil’s retainer 
Petition 

Warrant fees ... 

Clerk for writing petj^sion 
Cost of withdrawing 
papers from court 

10 Food for messengers 

Total 


agreement 


Ra. a. p. 

6 0 0 

2 0 9 

4 0 3 

10 0 


0 9 3 


10 0 0 


92 


4 

16 


0 
0 
0 
0 

11 11 9 
6 14 9 
0 6 3 


12 10 
1 11 


179 14 6 


V. RBABINa. 

Feeding ...1 Feeding worms, cleaning trays, &c., in April ... 10 15 0 

2 Ditto ditto ditto May and June 61 4 9 

* 8 Ditto ditto ditto July ••• 83 11 3 

Total ... ••• ••• ••• 1^^ 1® ® 



no 



I 

1 

% 

ASSAM. 

[app. b. 

I. 

* 

‘ Absteagt. 

Buildings and fittings 


... 1,038 9 *0 

II. 

Oultivatjon of area 


686 9 6 

III. 

Procuring labour 

• 

... 

B30 5 0 

IV. 

Supervision and miscellaneous 


179 14 6 

V. 

Bearing 


... 155 15 0 


Grand total ... ••• ‘ 

... 

... 2,391 5 0 


m 

APPENDIX H. 

Fubtheb Details as to the Expeetmbht in Cachae. 

(fl) Buildings. 

1. All rough buildings in Sylhet and Cachar are paid for at so’niuch 
per Mih of 1 foot 6 inches in length. The rate varies with the width of 
the buildings but the price is always obtained by multiplying the rate by 
the number of hdih» in the length. 

2. All buildings are raised on a mud plinth, with wooden posts, 
roofs of sun-grass thatch, and reed walls plastered with mud. 

3. The six feeding'-houses mentioned contained each iovix* machdns^ 
or frames. Each machdn held twelve trays one over another, 
each tray being 4^ feet wide and 35 feet long. There was a space of 3 
feet all round each tray, so that the dimensions of the houses came exactly 
to 18' X 79', or 12 hdihs by 53 hdths. Therefore, the six houses contmned 
228 trays. 

(5) Labour. 

1. Bonuses had to be given to induce the labourers to enter into 
agreements to work for a year. They were all Bengalis obtained from 
th^e surrounding villages. Besides the bonus, they were to receive 4 
annas for a full task. 

2. The regular rate of pay was 4 annas for a day’s work hoeing. 
In flat land the day's work was 25 nulls and in sloping land 40 nulls 
(1 ^WZ = 144 sq. ft.); the rate varied with the nature of the ground. 
If a man then chose to do more than a day’s yrork, he was paid 
accordingly, and earned more than a dky’s pay. 

3. The staking consisted in marking out the area with stakes or slips or 
bamboos 2 feet long at intervals of 4' x 4'. This was paid for at Re. 1 per 
1,000 stakes. The sowing consisted of digging a round hole at each stake, 
one foot in diameter and one foot deep, and Ailing in the earth again after 
putting a few seeds down. This was paid for at 200 holes for«^4*annas, and 
in a few instances at a slightly higher ratdl * * 

(o) Miscdlaneous. • 

Patna castor-seed cost in Calcutta Us. 4 a maund. Packing in bags ^nd 
carriage to Kallineoherra added about Re. 1 to the price. Local seed was 
obtainable in the district at Rs. 4 a maund, the carriage varying from. 2 
annaetO'I^ie. 1 a maund according to distance. 
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APPENDIX I. 

The Castor-oil Crop. 

Tho castor-.plant can be grown on almost any kind of soil, althongli it 
thrives best on a sandy loam and will not flourish well on cla 3 \ Newly- 
cleared forest lands suit the crop particularly well. In Upper India it is 
generally cultivated with other crops, but sometimes also alone. It is used 
sometimes as a hedge round the field, affording protection from high winds 
to the smaller crops iRside the field. The seed is generally sown twice in 
the year — 

(1) In March or April, two or three months before the rains, when it ie 

sown generally along with sugarcane. 

(2) In July, at the beginqing of the rainy season, along with other rain 

crops. 

The seed, after being soaked in water for twelve hours, is generally sown 
with the hand one yard apart. If sown alone, about 12 lbs. of seed are 
required for one acre of land. The crop needs no further care generally^ 
except watering if the land is too dry, and weeding^ if it is too wet. 

As a general rule, however, the seed is put down at the beginning of the 
rains, oV just before the monsoon breaks. The seeds are sometimes sown 
behind the plough, being'dropped at intervals of about 18 inches into every 
alternate furrow, or else they are planted by hand. In the latter case a 
little manure is generally buried with them. The young f)lants are 
occasionally earthed up to prevent the accumulation of water round the 
bottom of the stem. 

The fruit of the first sowing begins to ripen in November, and continues 
to yield seed till March. The fruit of the second sowing ripens about May. 
The plants are generally cut down after having borne for one year, as the' 
second year’s produce becomes inferior in quality as well as in quantity. A 
well-grown castor plant will yield as much as 10 seers of seed in a season, 
but the x>lants which are grown round fields rajrely gfive more than from J 
seer to seer' apiece. The yield of individual plants grown together as a 
single crop in a field is much less than this, since flowering is hindered by 
loss of light and air, when the plants are not separated from each other by a 
considerable space.* 

* 'Most of the above information has been extracfted from "Field and Garden 

Crops of the North-Western Provinces and Oudh.*’ 
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BRASS AND COPPER WARES IN ASSAM. 


By B. A. GAIT, Esq., IC.S., 1894, 


One of the . provincial peculiarities disclosed hy the caste 


Introductory. 


tables prepared in connection witJi the last 
census was the almost entire absence in the 


Assam Valley of the lower profes.siorjal castes which are found 
in almost all other parts of India. This fact explains why, as 
has so frequently been, pointed out, that portion of the province 
possesses no local industries of interest or importance. 

It is true that in the time of native rulers some industries 


were fostered, and we read that the A horn king Chu Chengpha 
(also known as the Burha Raja or PratAp Singh), who reigned 
from 1611 to 1645 A.D., introduced goldsmiths, blacksmiths, 
and other artizans from Koch Bihdr, and tried to induce his 
subjects to follow similar occupations. Some of them did so*; 
a section of the KachAris took to gold-washing and became 
known as Sonowkl Kachdris ; members of the Koch. Kalita and 
other agricultural castes became, some of them potters, others 
blacksmiths, and others workers in brass and bell metal ; and 
according to the occupation adopted, the words Kumar, Kdmdr, and 
Kdshar were prefixed to their proper caste names. But the time 
which elapsed between the date when ‘they began to take up these 
trades and the occupation of the country by the British was too 
short to allow of the development of any special skill, or the 
origination of any manufactures possessing peculiar local charac- 
teristics. When Assam became British territory, none of the occupa- 
tional Bub-castel^, which had Begun to form, had developed sufficiently 
to have drifted apart from the main body of the castes to which they 
belonged ; intermarriage was still permitted between them and their 
caste-fellows, and there was nothing to prevent them from following 
agriculture as a means of livelihood, any more than there was to 
prevent other members of these castes from becoming potters or 
blacksmiths or workers in brass or bell metal. As soon as the advent 


of the British opened up the province to external trade, the effects 
of this absence of special still and of the want of fixity of occupa- 
tion which caste scruples impose elsewhere, soon became apparent. 
Cheaper and better articles of foreign manufacture began to oust 
the local products, and most of the persons engaged in making the 
latter, when they found that their trade was becoming unprofitable, 
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abandoned it, and turned their attention to agriculture. With very 
few exceptions, the articles which are still mailufactured in the 
Assam Valley consist of the cheap utensils in common daily use, 
* the making of which requires no special skill, and on which the 
cost of freight places imported wares at a great disadvantage lis 
compared with those made locally.* 

In the Surma Valley also, although there are more persons 
belonging to the professional castes of the Nava Sdkha group, it 
would seem that agriculture is generally preferred by them as a 
more honourable means of livelihobd, and that the comparatively 
small numbers who still follow their traditional occupations are 
unable to compote successfully with foreign manufacturers, except in 
regard to the cheap and common articles above referred to. 

The native state of Manipur is the only place in the province 
where articles of ornament as well as use are made, and even there 
there is very little that deserves special mention. 

2. So far as the character of the articles made is concerned, the 

above general observations apply in their 

Extent to which brass Entirety to the local manufacture of brass and 
made locally. wares. With the exception of Mani- 

pur, copper wares are made nowhere in the 
province, f while brass and bell metal are only worked up into the 
common pots and pans in daily use amongst the people. Butieven 
of these common utensils the local supply is insufficient, and large 
quantities are annually imported from Bengal. No district in 
Assam is specially noted for its manufactures of this description.} 

3. The general considerations mentioned in the introductory 

Ca»tea engaged in manu. pa™graph of this note apply also to the 
facturc. caste of the persons engaged m raanufactur- 

(o)As8am Valley. jug articles of Copper and bell metal in 
the Assam "N'alley districts. They are, for the most part, 

♦As will be seen further on, the raw material is imported, but it is obviously far 
cheaper to transmit solid blocks or sheeie than manufactured pots and pans. The latter 
are, moreover, liable to damage in transit. 

t In Kamrup, goldsmiths are said to manufacture copper articles on indent. But the 
total amount of work thus done is insignificant. 

* t The following figures, showing the imports in inaunds of wrought and un wrought 
brass and copper, which are extracted from the liiver-borne Trade ileport for 1892-93, 
show how petty the local manufactures are ; 


Copper. Brara. 

Vroaght. Un wrought? Wrought. Un wrought'* 


Brahmaputra Vallsy ... ... ... 840 10 a.816 S,7U 

Burma Valley ... ... 169 20 8,694 18 8 

Total ... ... ... ... "699 80 12,109 2,900 


Figures for bell metal are not available, as this article is not shown separately in the 
statistics appended to the report in question. 


N 
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persons of tbe Kalita, Koch, and Kewat castes, the word Kdshdr 
being tacked on*, to their proper caste name as an indication of the 
occupation which they follow. There is, however, no real 
distinction between Kalitas, Koches, and Kewats, who are Kdshdrs, 
and other persons belonging to these castes, except that the 
agricultural community look down on all persons following 
mechanical pursuits, and -describe them as “ Sam ” or “ small, ” 
while they call themselves “ Bar ” or “great. ” 

The manufacture of brass utensils, on the other hand, enjoys 
the distinction of being the only industry of the sort which is 
appropriated by a particular caste. It is the traditional occupation 
of the Morias, who have a very peculiar history. The Assam 
buranjis (historical narratives) state that they are the descendants 
of prisoners captured by the A horns during Turbuk’s unsuccessful 
invasion of their territory about 1506 A.D. These prisoners, 
it is said, were at first employed as grass-cutters for the State 
elephants, but proved so useless that they were soon employed 
instead as cultivators, but at this work also they proved utterly 
useless. They were then left to their own devices, with the 
result that they adopted brass-working as a means of earning a 
living, and on this occupation they, are still exclusively employed. 
Cases in which Morias have taken to agriculture are very 
rare." 

Owing to their isolation, the Morias gradually fell away from 
the observances enjoined by their religion, and a few years ago 
it was stated regarding them that they ate pork and drank 
spirits, and have given up the practice of circumcision. Of late, 
however, the Mullahs have been at work among them, and 
they are now rapidly assimilating their practices and 'habits of 
life-to those of ordinary Musalmans. 

The origin of their name is not certain ; it may be a corruption 
of mariya (beating), a name applied with reference to their use 
of the hammer for making their wares, or it may be a jingling 
corruption of Goria, a term assumed by the ordinary Musalmans 
of this province as an assertion of their claim to have come 
originally from Gaur. 

The necessity for living near their market has led the 
Morias to migrate a good deal, and within the last few years 
one colony has left Sibs^gar and settled ' in Mangaldai, and 
another has gone from Jorhdt to Silghdt in the.Nowgong district. 

They are a very industrious people, working often till a late 
hour of the night, and, unlike other artizans in this province 
(with the single exception of the Hiras), they are aided in 
their work by their women. 
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I have no special information regarding the persons employed 
o TT II on this work in Sylhet and' Oachor, beyond 

( ) unua a ey. belong to the Eknsdri caste, and 

. differ in no important respect from the members of this caste in 
Bengal. Their homes are mostly in the Hdbiganj and South 
Sylhet subdivisions, and in pargana Panchakanda in the Earimganj 
subdivision, but the chief places where they ply their trade are 
Sylhet town and Nijpdt Jaintidpur. 

In Manipur, copper is worked by the Kaisdm, Kdngbdm, and 
„ . Tourdngbdm sections of the people ; bell 

(c; anipur. metal by the Ahaibdm and Senjdm ; and 

brass by all the above, but principally by those mentioned as 
working in copper, who are also very often goldsmiths. 

4. in the days of the Abom kings, it is said that bell metal was 
made locally, but this is no longer the case, 
Method of manufacture, and even when it was done, the product is 
(a) Assam Valley. ^ have been inferior to that obtainable 

from Bengal. The raw material is now either 
imported from Bengal br obtained by the purchase of broken or 
unserviceable articles made of this alloy. Bell metal utensils are 
manufactured by casting in moulds. They are generally made to 
order, and are not usually manufactured in large quantities for sale 
to possible customers. The chief centres of manufacture are Sarthai- 
bdri in the Barpeta and Titabar in the Jorhdt subdivision. As has 
already been stated, the local supply is not sufficient to meet 
local requirements, and importations from Bengal are consider- 
able. 

The Morias, on the other hand, never resort to casting, but 
make their utensils from thin sheets of brass, which they hammer 
out and piece tqgether so as to obtain the desired shape. These 
sheets, which are imported from ‘Europe, are purchased by them 
from Mdrwdri merchants, who often sell them on credit, on the 
understanding that the manufactured utensils will be sold to them 
at a somewhat reduced rate. The following description of the 
instalments used by them and the way in which they are applied, 
is reproduced from a note written by Mr. Darrah in 1886 : 


Belmuri (large anvil ). — ^This is a block of iron, shaped like a short, 
thick, flat-topped tent-peg. The diameter of the top is about one-third the 
whole length. The pointed extremity is driven through a hole in. a small 
board and into the ground below. The board keeps the anvil from being 
driven too far into the ground by the hammering it receives during 
work. 

2. Chdiuli {email anvil ). — This is a bar of iron, shaped exactly like a 
tent'peg, with a flattish bead. The pointed end is driven into the ground 
and the article to he manufactured beaten into shape on the top. 
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3. Dhekd {double anvil). — This is shaped like the head of a hammer* 
except that it is thinner, longer, and has one end pointed. The part which 
in a hammer is prolonged over the wood of the handle consists in the dhekd 
6f a point, which is driven into the ground, or a piece of wood when the 
implement is being used. 

4. Barugard {hammer). — It is medium-sized, with one straighf and 
round, one curved and chisel-shaped extremity. The handle passes through 
a hole in the head. 

5. Pdtmard {hammer). — Shaped like a pick-axe^ but with chisel-shaped 
ends. 

6. Barhdturi Aammer).— Shaped like the harugard, but very 

much larger and heavier. The flat extremity is hexagonal in shape. It is 
only employed in heavy work. 

7. Galmard {hammer). — The head is very long and thin, but the 
general shape is the same as that of the harugard. It is used for 
hammering the interior of utensils into which ordinary hammers cannot 
8 ®* 

8. MdUtani^'^A small thick-set hammer, with one end shorter than the 
other. 

9. Sgrdh {pincers). — There are two * kinds, one like an ordinary 
pair of English blacksmith's pincers, and one like a pair of sugar- 
tongs. 

10. Kdti (scissors).— Eoughly made, and with blunt points, but strong 
enough to cut sheet brass. 

1 1 . Bhdii {bellows ). — 'ihese aie made of goat’s skin, with the hair outside. 
They are funnel-shaped, and the point of the funnel is connected by means 
of a small bamboo pipe with a narrow underground channel communicating 
with the bottom of the furnace. The upper part terminates in a wide 
mouth, formed by two slips of bamboo about a foot long. A loop of string 
attached to the centre of each connects the two slips of bamboo. The 
operator works the bellow's with his left hand, adjusting the fire with a rod 
held in his right. The loop passes over his hand, and as he raises it with 
the slips of bamboo apart, air fills the bellows ; the band is then closed, 
thereby bringing the two slips together, and pressed down, thereby forcing 
the air into the furnace. 

12. Aphuri {/uruace). — This ia simply a hollow in ‘the floor of the 
hut. 

13. Bdgi {chisels). — These are small instruments with the extremities 
slightly bent, and used for cutting rings and other ornamental devices on 
the fluished brass utensils. 

14. Mdhi {crucible). — A small gourd-shaped vessel of baked clay, ADOut 
4 inches in diameter. When in use, the mouth is covered by a little cake 
of clay called mania. 

15. Pajdl (mouW).— This is a piece of baked clay, exactly like a bricky 
with hollows of various shapes on the surface. 

16. Ndord {a wooden tro^h containing water). — It usually stands 
dose to the dphuri. 

17. O {file). — Triangular and square ones are in use. The latter are 
made by the Morias themselves, and axe very rough. 

18. Nagard.—A ring made of grass and used in breaking .up pdn as 
described below. 
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19, £ttn<iAa.~This is a specieerof lathe^ consisting of a rod of wood 
inserted at one end into one of the posts of the house, and at the othei" 
into a peg (bavisifd) driven into the ground. Articles which ai^e 
ornamented by rings cut into the brass are fixed on the rod with lao and 
turned. 

Pan is the material used in joining the sheet brass where a junction is 
necessary. It is made by melting together three parts of sheet brass and 
one part of solder (ssiu). The result is a brittle compouni^, which is 
broken up into fragments on an anvil, inside the nagard» The pdn 
will not flatten out when struck .by a hammer, it breaks up. In 
melting the pan the crucible is more than once taken out of the fire, 
and rolled in a heap of rice husks {tuh),^ This is said to remove all 
danger of the clay-breaking. Goat s fat is pul into the mould before 
the melted pan is poured into it. When it becomes necessary to join 
the two edges of a sheet of brass, nicks are cut in one edge aiyi the other 
edge fitted into these, and the two beaten flat. Then a rough paste 
is made of some broken up pdn and borox (Boydgd)^ which is smeared over 
the joining. The junction is then heated. The pdn. melts, and the union 
is cemented. 


In the Surma Valley, as in th§ Assam Valley, brass utensils 
rn invariably made by hammering out thin 

sheets of the metal, which are imported from 
Calcutta, either by the braziers themselves or through dratddrs 
(commission agents). Bell metal utensils are cast. 

In jManipur also, the usual manner of working brass is that 
. . described above. The two clans (Ahaibdm 

(c) . ampnr. Scnjdrn) who work chiefly in bell metal 

are reported also to cast brass, but they do very little work in this 
metal. The raw material, of course, is imported. 

The mannel" of making b^ll metal utensils, which are manufac- 
tured by the two clans just mentioned, is described by the Political 
Agent as follows ; 


A solid mould of clay and rice husks, after being tamed to the required 
shape with a lathe, is burnt. It is then coated with wax, which, being 
well smoothed and daubed over with a mixtoxe of reed ash and earth, 
is itself ffoated over with a layer of clay and bkuai. This is dried, 
but not burned in the fire, and after the wax has been melted out 
by the application of heat, the molten bell metal is poured into 
the now empty space which the wax occupied. The vessel after cooling 
is extracted from the earthen mould, and is tamed in a lathe and 
polished. * 


The material, presumably, is imported, and so also is the copper, 
which is worked by the Kaisdin, Kdngbdm, and Taurdngbdm sec- 
tions. An atterppt was made by one of the Maharajas to work 
the copper which is found in the hills on the east of the State near 
Tammu, bq| the metal produced was of inferior quality, and the idea 
was consequently abandoned. 
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, . . , utensils manufactured from brass, copper, and 

Articlos niftnuiActurGu* b©!! DIS^Q*! * * 


ameof 

ftttiolo. 

• m 


(a) Brahmaputra Valley. 


Berhd ... 

* 

A tripod consisting of a ring 
about a foot in diameter, 
supported on three hollow 
cone-shaped legs, the interior 
of which is filled with pieces 
of broken brass, which pro- 
duce a jingling sound. The 
tripod stands about 14 inches 
high, and is used to support 
the fiat dish out of which iin 
Assamese of the better class j 
eats his rice. 

Hs. 7 to Rs. 10. 

ChAki ... 

A lamp, or rather brass stand, 
with an open cup-shaped 
vessel at the top, which is 
used for holding oil. The 
wicks arc siiuplv threads of 
cotton laid across) the ends, 
projecting beyond the edges 
of the cup. 

As. 6 „ Re. 1. 

ChariyA... 

Used as a wnsh-hand basin, 
and sometimes also as a 
receptacle for sundry articlefi. 

Re. 1-8 „ Rs. 3. 

Don 

A measure holding five seers . 

If If » 2 

GhAgari .. 

A decanter-shaped vessel with 
on ornamented top, formed 
of 8 pieces ot brass and used 
for keepipg and carrying 
water in. 

R8.2-8., „ 6. 

Ghali ... 

A Binall jug 

Rc. 1 „ ,, 3. 

GochhA... 

A lamp stand 

if 1 fi n 2, 

Rs. 2 ,, ,, 3 

• 

Kaiiih or 
Kalsi. 

This is exacjly like the ///m- 
g tri, except that it is provi- 
ded with a brass rim round 
the bottom to enable it to 
be placed upright on the 
ground. The ^op is some- 
times ornanientod and some- 
times plain. 

KariA ... 

Milking pot 

Re. 1-8 „ „ 2. 


^ tdgar of the Sur- 
ma Valley. Also 
made of bell 
metal. 


Also mnde of bell 
metal and copper. 
Those of copper 
are used for hold- 
ing water for 
religious ceremo- 
nies. The same as 
the hol^i of the 
Surma Valley and 
the iukna of 
Manipur. 
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article. 


Description. 



(o) Brahmaputra Valley — continued. 


Bell 

metal. 


Khar&hi 

# 

A sieve used for rinsing vice... 

Re. 1 to Rb. 3 

Khunddni 

Something like an elongated 
thimble, used by old people 
for pounding pdn and betel- 
nut so as to facilitate masti- 
cation. 

As. 8 to Re. 1. 

Lotd 

A sort of small jug used for 
holding water, and also as a 
drinking vessel. 

Re. 1 to Rb. 4 

Sar^i 

A round tray used by Hin- 
dus for carr^Mng rice, pulse, 
fruit, and other articles when 

Rs. 3 ,, ,, 13 

• 

making religious offerings. 

• 

Seti ... 

A large spoon willi a handle, 
thin towards the bowl and 
thick towards the opposite 
extremity, used in distribut- 
ing rice and curry. 

As. 8 „ Re. 1 

Vemd ... 

A small round box in which 
areca nuts are kept. 

if ® •> f* 1 

Temi 

A box (smaller than the tema) 
in which the lime eaten with 
the betel is kept. 

„ 4„ As. 8 

ThAli or 
jhdk^. 

A large boiling vessel 

Rs. 3 „ Rs. 20. 

Tou 

A basin-shaped vessel general- 
ly used for cooking food 
and * boiling paddy, and 

Re. 1 „ „ 3 

• 

Bometiines also for keeping 
various things, such as water, 
paddy, &c. ^ * 

• 

Bdobdli,*, 

A cup joined to a circular rim 
at the bottom (2" to 3" in 
height) for holding curry. 
The interior of the rim is filled 
with pieces of brass, which 
produce a jingling sound. 

Bs. 2 „ „ 6. 

Bdnthdl .. 

A concave-shaped round dish, 
joined to a circular rim at 
the bottom (about 4" to 5" in 
• height) for holding rice. 
The interior of the Hm is filled 
with pieces of brass, which 
produce.a jingling sound. 

.» ® 


jhdnjri of the 
Surina Valley. 


The same as the 
lota of the Snntia 
Valley and .the 
hhujdi of Manipur. 

Also made of bell 
metal. 

Also made of 
cupper. 


The same as the 
hdtd of the Surma 
Valley, 


The same as the 
dihi of the Surma 
Valley. Also made 
of bell metal. 

The Same as the 
ehundti of the 
Surma Valley. 
Also made of bell 
metal. 


The same as the 
iaala of 'the Sur- 
ma Valley. 
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THB INBUSTBIES OF ASSAM. 


« 

Stameof 

aitlcU*. 




Uetal. 

BeicrlptloD. 

Price. 

Bemarks. 

1 

3 

8 

4 

8 


(a) Brahmaputra Valley — conoloded. 


Bell 

metal. 


Barkdh ... 

A gong 

] Is. 4 to Rb. 15. 

B4ti ... 

A cup for holding curry, &c., 
without a rim at the bottom. 

f> 2 „ „ 5 

BoU 

A flat circular basin with 
raised edge (generally orna- 
mented) joined to a circular 
rim at the bottom (3" to 6" 
in height) for holding betel- 
nuts. 

»i -3 „ 7 

Do^dogi . 

Similar to a Intd ... 

»» ® }f ») 

K&hi ... 

A flat circular basin with a 
raised edge for holding rice. 

» 2 „ „ 7. 

Maipong . 

The same as the hdnthdl, with 
the addition of a cover. 
This was used by the Ahom 
Rajas and chiefs. It is ’no 
longer manufactured unless 
specially indented for. 

„ 10 „ „ 20. 

Pandho4 . 

A fiat basin with ornamented 
raised edge (higher than that 
of a thal) for holding rice. 

>» 3 „ 6. 

Pfkdan ... 

A spittoon ; the same shape 
as, but larger than, a iemi, 1 

1* 3 ,, ,, 4 

Pal 

• 

Cymbals ... 

»» 3 f, 9, 20 


The Name as the 
hiiti of the Surma 
Vnllcy and the 
tengkot of Mani- 
pur. .Also made 
of copper. 


Tlie same as the 
thdl of the Surma 
VrtlUjy and the 
puhdm of Manipur. 


The same as the 
hwanen of Manipur. 

The same as the 
karatdl of tue 
Surma Valley and 
the kdrdan of 
Manipur. 


(li) Surma Valley, 


Brass 


B4U ... 

A shallow pan used for hold- 
ing betel leaf, ♦arecs nuts, 
and other ingredients used 
with them. 

As. 12 to Be. 1-8. 

D4bar ... 

A wash-hand basin 

Rs. 2 to Rs. 4. 

Deg 

Used for cooking rice, boiling 
water, &c. 

>* ^ II i> 10 

HiU ... 

A large spoon with a handle, 
thin towards ^^e bowl and 
thick towards the opposite 
extremity, u^ed in distribu- 
ting rice and curry. ^ 

As, 8 to Re. 1 

-• 

Jb&njri a. 

A sort of sieve for cleansing 
rice in water before boiling 
it. 

Rb. 2 „ Rb. 4 


The same as the 
deg of Manipur. 
The same as the 
Beta of the Assam 
Valley. 


The same as the 
kharaki of the 
Assam Valley. 







bea:8s and ooi ^ tm , wabes. 


t2i 



Surma Yallty — contioaed. ^ 

Brass ... I Kalsi I A large jug for carrying i Rs. ^ 8*10 Bs. 5 
water. 


Lotd* ... A sort of Biimll jug used rfor Re. 1 „ „ 4 

holding waier, and also as a 
(li inking glass. 

Modh4i;& . A pot with a narrow neck Rs. 4 „ „ 6 

used ns a still hy the inhnh- 
itants nt' the Kliasi and Jain* * 

tia Hills. 

Tagar ... A sort of wash-hand basin Re. 1-8 ,} ^ 3 
made of different sizes* 
soiuctitYies used in distribu- 
ting rice and curr^*. 

Tasld ... A basin-shaped vessel, smaller ,, 1*3 „ 4. 

than the deg, used for cook- 
ing food, boiling water, &c. 

Thdl .. A dish for holding rice and „ 1 ,, ,, 2, 

curry. 


Bell |>^ti A. cup 

metal. 


Bdtlai ... A vessel for cooking rice, used Re, 1 „ ,, 5. 

espGoially hy the Hindu 
widows of the better class. 

Chuiiati . A small round pot with a As. 6 
cover in 4Fhich the lime 
eaten with the betel is 
kept. 

Dibi ... A small round pot (larger than 4 to Re. 1 
the chunati) with a cover, 
in w'hich prepared betel is 
kept. 

Hukarkhol Used for mounting cocoanut Re. 1 „ Rs. 2. 
hukda, 

Karat&l... Flat round plates (cymbals) ,* l„Re. 1-8 
with a hole in the centre 
throng h wdiich a ►tring is j 

passed. at sanlirtawt 

(hymn songs) as a musical I 

instrument. I 


The same as the 
halah of the 
Assam Valley and 
the tu^knd of 
Manipur. 

The same as the 
laid of the Assam 
Valley and the 
kujdi of Manipur. 

Exported from 
Sylbet to the 
Kha<ii and Jaintia 
Hills. 

The same as the 
chariya of the 
Assam Valley. 

The same as the 
tou of the Assam 
Valley. 

The same as the 
puham of Manipur 
and the hdhi of 
the Assam Valley. 

The same as the 
tenghot of Mani- 
pur and the hati of 
the Assam Valley. 
Also made of 
brass. 


The Rjsme as the 
ttmi of the Assam 
Valley. Exported 
to the Khdsi and 
Jaintia Hills. 

The same as the 
te.md of the Assam 
Valley. 


The same as the 
harddti of Mani- 
pur and tdl of the 
Assam Valley. 








122 


THS 12n)USTBIES OF ASSAM, 



Name of 
article. 

DeBoiiptlon. 

Price. 

• 

Remacka. 

1 

S 

S 

• 4 

6 


(6) ifan^vr. 


firuB ... 

Deg 

Used for cooking rice, boiling 
water, Ac. 

Rs. 5 to Jls. 10 

The same as the deg 
of the Surma Val- 




ley. 

Brass ••• 

Rhuj^i ... 

A small jug used for bolding 

Re. 1 „ „ 4 

Tlie same as the 


water, and also as a drinking 
glass. 

lota of{the Surma 
- and the Assam 





• 


VitlleyB. Also 

made of bell 


Rorphu... 

A cooking pot 

Rs. 2 ,, ,y 3 

metal. m 

Also (made of bell 




metal. 


Puk£m ... 

A disb ••• ••• 

Be. 1 » „ 2 

The same as the 





thdlot the Surma 
Vallc}' and the 
kdhi of the Assam 


Tengkot .. 

A small cup 

As. 4 Re. 1 

Valley. 

The same as the 



bdti of the Surma 
and the Assam 
Valleys. Also 

made of bell 
metal. 










Tukn& ... 

A large jug for carrying water 

Rs. 2 ,y Rs. 5 

Ihe same as the 




kuhi of the Surma 


• 



Valley and the 
kalah of the 



Cymbals ... 


Asgam Valley. 

Bell 

Kardin... 

Re. 1 „ „ 2 

The same as the 

metal. 

Kud^ Sel.j 

ff ^ fi 3 

karatdl of the 
Surma Valley and 
tdl of theJAssam 
Valley. 


An emrer ... ... 


Kwinen .. ^ 

A spittoon 

,, 1 ... 

The same ss the 
pickddn of the 




■ 

Assam Valley. 


Senk& ... 

A. p/fW“holder ••• ••• 

Hs. 2 to Rb. 5 

Copper.. 

Kuahi ... 

A sort of spoon to hold water j 

As. 4. 


Tami ... 

tLipujds, * 

A cup for holding water at 

,, 8 „ Re. 1-8. 





pujda. 




6. The information available regarding the profits of the 
. business are very meagre. Workers in bell- 
metal are said to be able to turn out from 
one to one and a half maunds of utensils monthly, the wholesale 
selling pric# of which varies from Rs. 65 to Rs. 1 30 per maqnd, 
and the retail from Re. 1-12 to Rs. 3*8 a seer. Their income, is 
estimated at from Rs. 30 to Re. 80, but this seems excessive. « 
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1^3 

The cost of the brass sheets used by the Morias in Dibrugarh is 
said to be 14 annas per seer, and the retail price of the manufac-* 
tured articles from Ee. 1 to Re. 1-1 per seer, if sold to Mdrwdris, 
and Re. 1-2 if sold to the public. According to another estimate, 
the Morias buy their brass at Es. 30 to Es. 40 a maund, and sell 
their manufactured articles at Ee. 1-8 a seer, or Bs. 60 a maund. 
It is said that they can manufacture on the average two maunds 
weight of utensils a month. Consequently, the smallest estimated 
monthly profit is Es. 16 and the highest Rs. 60. The real income 
probably approximates more nearly to the former than to the latter 
figure. There is a certain amount of expenditure on implements 
and charcoal, especially the latter, except in jungly places, where 
the braziers make their Own. 

7. The above note is very brief, and is in many respects incomplete. 

If more time had been allowed, it could have 

Conclusion. - r 

« been added to in some ways, but m view ox 
the very petty character of the industries dealt with, it is doubtful 
whether a more detailed enquiry would be worth the trouble which 
it would involve. 


POTTERY IN ASSAM.* 

By E. A. GAIT, Esq., I.C.S., 1806. 

In my note on the Manufacture of Brass and Copper Wares 
Castes engaged in the in Assaui, I pointed out the almost entire 
manufacture. absence in the Brahmaputra Valley of the 

(a) Brahmaputra Valley, lower^ professional castes which are found in 
other' parts of India.f 

In the later days of Ahom rule, artizans were [introdoced from 
outside, and efforts were made to induce the people to learn 
different handicrafts. Some of them did so, especially people of 
the Kalita, Kewat, aiid Koch castes, and the occupations thus 
adopted were gradually becoming hereditary, and . functional 
endogaraoiis sub-castes w'ere slowly being developed, when the 
annexation of the country put a stop to the, process. 

Thus, not only are there no regular professional castes engaged 
in the manufacture of pottery, brassware, «Scc., hut the sub-castes 
who follow these occupations do not look on them as their only 
source of livelihood, and follow the ordinary agripultural avocations 
of the people, ns well as the special handicraft which they have 
inherited from their ancestors. 

■•'I'here are two distinct classes of persons engaged in the manu- 
facture of pottery in the Brahmaputra Valley, the Hirds and the 
Kum4rB.| The former were originally Ohandals, and, of all the 
functional sub-castes, they approach most nearly to the position 
ot a separate caste. There is, however, no doubt of their close con- 
nection with the Chanddls : they still intermarry with them ; they 
eat food cooked by them ; they have the same Falit or Barna 
Brahmans as their Purohits, and they have no scruples in the matter 
of selling fish themselves. 

The word “ Kumdr, ” on the other band, so far as the Brahma- 
putra Valley, proper is concerned, § is not used to denote persons 
of any particular caste or sub-caste, but is applied to persons of 

• The subject prescribed for this year’s monograph is pottery and glassware, but there 
is no uianufaeture nf glassware in this province. 1 do not refer in this note to the pottery 
made by the Assam Trading Company, because their busiuess is still small and their 
methods are European rather than Native. 

t For a possible explanation of this circumstance, sec the article on Kalitas in tho last ' 
Provincial Census Report (page 210). 

J The word “ Euiiidr ” is derived from “ Kiunbhakdr/’ and means ** maker of pots.** 

^ in OodlpAia the Kum&rs form a distinct caste, as in the Surma Valley. 
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several different castes (chiefly the Kalita, Eewat, and Koch) who 
make, or whose ancestors are remenabered to have made, articles of 
earthenware. Thus, there are Kumdr Kalitas, KumAr Kewats, and 
KamAr Koches, and the people so designated continue to retain 
their old caste status. 

Within the caste, they rank equally with persons belonging ^to 
other functional subdivisions (^.<7,, the Kamars and KAshdrs), but 
below those members of the caste whose occupation is said to have 
always been purely agricultural ; the distinction, however, is by 
no means well marked amongst the Kewats and Koches, and is not 
a very firm one, even amongst the Kalitas in the western portion of 
the valley. A v/ell-to-do KuniAr Kalita of KAmrAp or Mangaldai 
W’^ould have very little difficulty in obtaining a Bar Kalita bride, and 
his descendants would probably, in course of time, succeed in 
obtaining recognition as the equals of Kalitas wdio had never 
followed other than purely agricultural pursuits. Higher up the 
valley, it is said to be much more difficult for a KumAr Kalita to 
raise himself to the status of a Bar Kalita. 


In a few rare instances, persons other than HirAs and KumArs 
are found manufacturing earthen vessels in the Brahmaputra Valley. 
In the Tezpur subdivision a few Dorns make large earthen pots, 
which are use^ for boiling gur ; they rank equally with other 
Dorns, and only make these utensils os a secondary occupation, 
their main means of livelihood being the catching and selling of fish. 
Near Dibrugarh, some few families of up-country men from Arrah 


are potters by profession. They are known locally as HirA KumArs. 
Some up-country potters have settled recently at GolAghAt. 

2. In Sylhet and Cachar, the word “ KumAr ” denotes, what 
it does in Bengal, the separate potter caste, 
(6) Surma a ey. ^ professional castes (Nava- 


sakha), which are said, according, to the commonly-accepted Hindu 
tradition, to be descended from the offspring of Visvakarma, the 


divine artizan, by a Sudra woman. Members of the caste rank as 
Sudras, and Brahmans will take water from their hands and serve 
them as their priests. The* KumArs sometimes call themselves 
Rudrapal, in vindication of their claim to be descended from the 
beads of Mahadeva {Rudrdksha). Some members of the caste go 
still further, and, dropping the Rudra, say that their proper 
appellation is PaI, or Kayastha. 

Besides the Kumars, there are in Sylhet some Mussalman 
potters, locally known as Khuskis, who prepare tlie plates called 
sdnak for their co-religionists. The Khuskis are said to be endo* 
gamous ; they are looked down on by ordinary Mussalmans, just as 
are the MAhimals or Muhammadan fishermen. 
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3. In the G4ro Hills, pottery is by persons of the same 
caste as tne Eumdrs of Sylhet ; in the Khdsi 


Earth used. 


caste as tne Eumdrs of Sylhet ; in the Khasi 
Maoipur** districu and Jaintia and the Kdga Hills districts, 

the caste system is unknown, and there the 
business is carried on by any one choosing to learn the work. 

*ln Manipur, the persons engaged in the manufacture of pottery 
are known as Luis, who are said to be the descendants of Eabui 
Ndgas. Their status is below, that of ordinary Munipuris, but there 
is no perceptible difference in their habits or manner of Tife. 

4. The articles manufactured in this province are not of any 

... .. , special interest, and consist chiefly of the 

Articles manufactured. l .. m • j m ^ ^ 

rough utensds in common daily use amongst 

the people. 

A list of the more important articles made is given in the 
Appendix. 

6. The earth used is generally a glutinous clay {dtkd mdii or 
„ , , dlatiud mdii), but information on tliis point 

IS not very precise, or satisfactory. lhat 
used by the Kumars of the Brahmaputra Valley is of a dark blue 
colour, and i.s known as kumdr mdii ; it is procurable without 
much difficulty in most parts of tlie country, — usually on the 
banks of streams. The Hirds use a peculiar kind of clay, which is 
more rare, and it is reported that in the whole of the Kdmriip 
district there are only two places (Molungand Agiathuli) from 
which it can be obtained. This clay, which is called hird mdii, is 
of a gray colour, and is very stiff ; owing to this fact, it makes 
better earthenware than the kumdr mdti, but the Kumdrs do not 
use it, as it is not easily worked into shape on the wheel.* 
The up-country potters of Dibrugarh are said to get their earth 
from ant-hills {kdphalxt). 

In the Surma Valley and the Gdro Hills, the earth used is 
generally known as murha or athdli mdii, i.e., a stiff clay, but for 
some utensils, which do not require any very great strength, a 
ligliter kind of clay, called kdli mdti, is made use of. 

The potters of the Jaintia Hills use two kinda of clay mixed, — 
one is of a dark>blae colour (jehyndew-iong) and the other grayish 
{khyndew-kkluid) ; these clays seem to correspond closely with the 
kumdr mdii and the hird md^ of the Brahmaputra Valley. The 
Ndgas use a bluish black earth, called in Angdmi' Ndga khegsd, 
which is probably the same as kumdr mdti. In Manipur, as in 
the Kbdsi and Jaintia Hills, two kinds of clay are mixed. One 
of these is black, and is called by the Manipuris leUdl, and the 

* The Kum^ra sometimes nae it mixed with kumdr mdti for making well-rings, which 
are shaped, not on the potter’s wheels but on a form. 




wim&r. 


lay 


other is of a light red colojar, ’and is' known as leickenff, four 
parts of the formel* are used to one part of the latter. 

6. The clay is in all cases first well moistened in water, and 

all extraneous substances are carefully re- 
Where two different kinds of clay 
are co\nbined they are mixed ' together very 
carefully. If the clay is of a very stiff nature, a certain amount of 
clean coarse sand is worked up with it.* *In some cases, the pieces 
of old utensils powdered up, ashes, paddy husks, or some sort of 
fibre chopped up into small pieces, are mixed with the clay 
to add to the strength of the utensils made from it. In all cases 
the clay is thoroughly broken and worked up, the feet being largely 
used in tl)c process. 

7. The. Kumdrs of both valleys use the potter’s wheel for 

Method of manufacture. all the articles made by them, 

except well-rings and flat or saucer-hke 
utensils. .A moistened and well-*kneaded lump of clay is placed 
on the inner disc of thg wheel, which is fixed horizontally, and is 
made to rotate rapidly. As the wheel revolves, the workman moves 
the lump of clay about on the disc, and gives it the desired shape. 
The supfirfluous.clay is then cut off with a string,"}" and the vessel is 
sun-dried for a tinie. When it has somewhat hardened, it is placed 
in a hollow mould made of wood or earthenware, which is .sprinkled 
with sand to prevent the vessel from sticking to it, and is then 
made to assume its final shape by hand.’ The method adopted is to 
beat the exterior surface of the vessel w'ith a flat wooden or earthen- 
ware ntallct, held in the right hand, against a ' smooth, oval-shaped 
stone held by the left hand against the inner surface. When the 
required shape has been given to the vessel, it is again sun-dried, 
and th§ surface is then' polished with a sort of earthenware pestle 
or (in Manipur) a piece of strong fag folded and moistened with 
water. 

They are then sometimes coloured with red dust or cattle urine, 
after which they &re ready for the kiln.J Flat articles made by 
Kumdrs, such as plates, &c., and all utensils manufactured by the 
Hiras of the Brahmaputra Valle}' and the potters of the .Rhdsi and * 
Jaiutia and Ndga Hills districts and Manipur, are roughly mould- 
ed on a flat disc of wood, and not on the wheel. The subsequent 
operations are the same as those already described. In the case of 

* One object of adding the sand is said to bo iu order to prevent the articles made from 
cracking when being burnt in the kiln. 

' f From its supposed resemblance to a navel string, the Eumirs of the Brahmaputra 
Valley are nicknamed NM kdtd Kumdrs, 

X In the Kfadsi and Jaintia Hills the colour is pven by a decoction made from the wild 
date pine after the vessels have been taken out orthe kirn, and nirhile they are still hot. 
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articles with narrow necks'made by the HirilS| the practice is to 
make them in successive layers^ each layer Being partially dried 
before the next is added. 

It may be noted here that as sun is required for drying the 
articles before they are burnt in the kiln, the cold weather is the 
most favourable season for the work. 

8. The following is a list of the rough 

Implements used. implements used, with a description of 
each : 

1. The whed . — Assamede ehah^ chdk . — The diameter • of 

the whole wheel is usually rather more than 3 feet. In the centre is a 
solid disc of tamarind or soAe other hard wood, some 13 inches in diameter, 
to which the outer rim is joined by four wooden spokes, each of which is 
about 6 inches in length. The outer rim, which is about 6 inches broad, is 
made of split bamboos, bound with cane and covered with a thick plaster 
of clay mixed with fibres of the sago palm (cliaur) ; the object of this rim 
is to increase the weight of the wheel and thereby add to its momentum 
when in motion. An upright piece of nagesvar wood ferrea) or 

ihair {Acacia catechi)^ about 6 inches in length, supports the wheel ; it is 
fixed firmly iu the ground and is pointed at the upper end, so as to enable 
the wheel to revolve on it freely ; a’ bollowed-out stone is let into the 
centre of the disc, where it rests on the point, so as to reduce the friction 
to a minimum. As already stated, the wheel is worked hy hand, and re- 
volves horizontally, the clay to be moulded being worked into shape on the 
disc as the wheel rotates. The earth under the wheel is generally scooped 
away, so that the upper surface of the wheel may be on a level with the 
ground on which the operator sits. 

2. The rolling hoard . — Assamese dphariy Bengali Mauipuri 

kangoi , — A flat board, or earthenware tray, on which utensils are Youghly 
shaped when the wheel is not used. 

3. Ihe mould , — Assamese athdli, Bengali athdii , — A hollow sort 
of basin made of earthenware, about 16 iucljes long and 3^ inches deep, 
in which the final shape is given^ to all articles of earthenware, whether 
originally shaped on the wheel or on the rolling board. 

4. The mallet , — Assamese baliga piteni, Bengali hailaj Khasi tyrnem^ 
Manipur! khuyixijei^ Nagay^ufi. — From 6 to 12 inches in length, used for 
boating the clay into its final shape against a stone • hold on the other 
side. It is made either of wood, stone, or earthenware. This implement 
is sometimes also used Avheu kneading the clay before working it into 

* shape. 

5. The po/tVier .“Assamese chdki, Bengali c/id^*.— Used for polishing 
the articles made, after they have attained their final shape and been partially 
dried. 

6. The Mti.— Assamese 'pdghdli, Bengali pain, — This is used by 
the Kumdrs of the Surma Valley, and by some of those of the Brahmaputra 
Valley. The Hiras and others burn their earthenware in the open. In both 
cases alike, the vessels are carefully stacked, with layers of straw betweea 

> them, and firewood or cowdung as fuel underneath. In the Brahmaputra 
Valley a stack of utensils is called- a thupd. 
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9. The collection of the clay and firewood, the stacking of the 
T.. . . - , , utensils in the kiln, or thupd. and the rough 

shaping of utensils on the wheel, form the 
men’s portion of the work. The final shaping and polishing of the 
utensils is always done by the women, and when the wheel is not 
used, as with the Hirds, the rough moulding is also done by them. 


10. The general opinion of the officers consulted is that the 
„ ^ ^ ^ . profits of the business are very small, the 

Profits of the business. * <1 . i -ri 

average earnings being placed at from Bs. 4 
to Bs. 6 a month. It is difficult to estimate the exact earnings, as 
no accounts are kept by the potters, and they generally prefer to 
barter their wares in exchange for rice or paddy, instead of selling 
them for a fixed price. There is, however, no doubt that the 
earnings are less than they were some years ago. Brass cooking 
utensils are cheaper than they were formerly, and the standard of 
comfort of the people is improving, so that brass vessels are in most 
parts supplanting those made of clay. In Sylhet, the better class 
of Musalrnans are taking to china instead of earthenware, and 
throughout the province tin lamps and kerosine oil are taking the 
place of earthen chdkis and mustard oil. Owing to these causes, 
the demand^for earthenware articles is gradually falling off, while 
the trade is also depressed by the competition of foreign wares of 
a better quality, which a)*e brought up in large quantities from 
Eastern Bengal, and more especially from the Dacca district. The 
decadence of the industry is not much to be regretted, as the 
articles made are of a very rough character and less durable than 
those imported from Bengal, and the people who make them in 
this province are not inclined to learn imprbved methods. 
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APPENDIX. 

List of the more important Earthenware Articles manufactured in Assam. 


Kamo of mticle. I Description. I Price. Remarks. 


(a) Brahmaputra Talley. 

Adkalah ... Small ... ... 1 pice each The same as the ^ac^i of 

the Surma Valley. 

Akasb&ti ... Lamps used at marriages and 1 pice for 
on other festive occasions, e.g., 16 to 20. 

at the Dewdli festival. 

Akathia ... Cooking pots, same as duJcathia, 3 pice each, 
but smaller in size ; used for 
cooking pice or curry. 

B&nmald ... A maid (vessel) with a rim, in 1 pice to 1 
which curds, sugar, &c., are anna each, 
kept. 

Bhuruki Same as mdlhia, but smaller in 2 pice to 2 

size ; used for storing grain. annas each. 

Chikali or Pati- These vessels are used for cook- 1 anna to 2 

charu ... big curry. I he difference annas each, 

between a ckaru and chdkali is 
that the former is hollow, while 
the latter is less so, and 
flattened. 

Chaki ... An earthenware lamp, with an 1 pice for The same as the chatd 

open mouth, on which the wick 10 to 20. of the Surma Valley, 

lies. Mustard oil is usually 
burnt in the chdki. 

Charakd^n A hollow cylinder, about 20 1 anna each The same as the hognd 

inches high, used as a candle- or pradiper gdchd of 

stick. the Surma Valley. 

Chilim These are of two kinds, uta?,, 1 pice forJ2 The same as the kalki 

dhopdikhod chilim hhdng^ of the Surma Valley. 

khod chilim. The tine is used 
for smoking tobacco and the 
other for ganja. The two are 
slightly different in shape at 
the top. The chilims used for 
smoking tobacco are larger than 
those used for smoking ya/ya. 
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Kame of artiole. | 

1 Description. 

Price. 

Remarks. 



(a) Brahmaputra continued. 


Charu 

• •• 

Same as thdli, but of medium 
size ; used for cooking rice. 
They aie in use among the 
poorer classes who cannot 
afford to buy iron or brass 
utensils. 

1 to 2 pice 
each. 


Damd or 

Dabd 

Earthen rings, on which hides 
are fastened to make drums. 

2 annas to 
4 annas 
each. 


Daskathia 

• •• 

Used for cooking rice, and 
intended to hold food for three 
or four persons. 

1 anna eachJ 

* 

Gach& 


A lamp-stand 

2 pice each. 


Ghat 

... 

W ater-pots used in pujas 

4 annas to 
2 rupees 8 
annas 
each. 

The same as tlie ghat of 
the Surma Valley. 

H&ndi or 

H&ri 

A wide-mouthed pot. It is 
largely used by Kaehdris for 
cooking rice and brewing mad. 

3 pice to 1 
anna each. 

The same as the patil of 
the Surma Valley. 

Jangd 

• «« 

Somewhat similar in shape to 
the hdndi, l)ut longer. It is 
used by Kaoharis for keeping 
water and mad. 

4 to 6 
rupees 
each. 


Juidhari 

••• 

Fire-stove 

4 to 5 pice 
each. 

1 

Kalah 

• fa 

A decanter-shaped vessel, 

chiefly used for holding water. 
Also used for holding milk, 
gur (molasses), oil, &c. The 
capacity is from 4 to 5 gallons. 

2 pice to 1 
anna each. 

The same ae the kalas 
of the Surma Valley. 

Eh&mpti Hdria 

Manufactured after a model 
given by the Khdmptis for 
cooking their rice over steam. 
It is a drum-shaped pot, perfor- 
ated at the base, and placed 
over another basin in which 
the water is boiled. 

2 pice each. 
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Name of artiole. 

Desoription. 

Price. 

1 Pemarkk 


(a) Brahmapuira cootinued. 


KhoU 

KeRembles in shape a halah, with 
this distinction that it has a 
wider mouth and neck and is 
not quite so high. This 
vessel is generally used for 
cooking rice. 

1 anna to 6 
pice each, 
according , 
to size. 


MaU 

1 

A small charu used in religious 
ceremonies. 

1 pice each 

The same as the mdlsd of 
the Surma Valley. 

MaU Charu ... 

Small trays for distributing 
eatables during festivals. 

1 pice to 1 
anna each . | 


Mithia 

A large oval>shaped pot, with 
a comparatively narrow mouth, 
used for storing grain, and 
sometimes as a boz in which 
clothes are kept. When used 
for the latter purpose, the 
mouth is closed by a cover, 
which is pasted over it. 

8 annas to 
12 annas 
each. 


Mridanga or 
Khul. 

Dnims, larger than the damd, 
but made in the same way. 

3 rupees to 
4 rupees 
each . 


md pdt 

Well ring ... ... ' 

6 annas to 
12 annas 
each. 

The same as the pdt of 
the Surma Valley, 

Kadia 

A basin, something like a chdru, 
but has a rim, iind is stronger ; 
used for keepiug sweetmeats 
in. 

4 annas to 

2 rupees 
each. 


N4g4ra 

Small drums 

12 annas 
each. 


Phuld^n 

Flower vase 

1 rupee to 8 
annas each. 


Pi&ld, Beria or 
Deg. 

i 

Is a shallow " khola” with a 
much wider mouth. The neck 
is shorter than that of a 
" Jkhola.'* It is used for cooking 
purposes, as well as for keep- 
ing curds, salt, or molasses, ^c. 

1 anna each. 
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Name of article. 

Description. 

Price. 

‘ Bemarks. 



(a) Brahmaputra Valley — concluded. 

Sdtar 

... 

Same as dasTchathia and akaihia, 
holding food for one person 
. only. 

2 pice each. 


Sarai 

... 

A kind of tray on which presents 
are oifered. 

1 rupee each. 


Tel<eli 

Bhetud 

or 

The same shape as the Jcalah^ 
but much smaller. Holds from 
two to four quarts. 

2 for 1 pice. 


ThAli 

... 

Big pots for preparing molasses, 
and also used lor storing up 
water and cooking food in 
feasts. 

8 annas 

each. 

* 



(i) Surma Valley and Gdro Hills. 

Badkd 

... 

A small jug used by Muham- 
madans instead of a lota. 

2 pice each. 


Bhetu& 

... 

Small earthen pot, used for cook- 
ing and other purposes. 

4 for 1 pice. 


Bogn4or pradi- 
per g4cha. 

Stand for chdtd 

1 pice each. 

The same as the charah- 
dan of the Assam 
Valley. 

Chdt& or 
ka. 

malli- 

Open lamp 

12 for 1 
pice. 

The same as the chdhi of 
the Assam Valley. 

Chilim or 

kalki 

Used for smoking purposes ... 

5 for 1 pice. 

The same as the chilim 
of the Assam Valley. 

Dhdkna 

• •a 

A kiud of plate or cover 

2 for 1 pice. 


Oalds 


A cup to drink out of 

2 for 1 pice. 


Gbdt 


Small pot for holding water, 
also used in Hindu ceremonies. 

1 pice each. 

The same as the yh&t of 
the Assam Valley. 

Hacbi 

... 

Small kalas 

2 pice each 

The same as the ddhalah 
of the Assam Valley. 
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KaniA of article. 

Description. 

Price. 

Remarks. 



(5) Surma Valley and Gdro Sills — continued. , 

Ealas 


A large jiig for carrying water. 

2 pice each 

The same as the kalah 
of the Assam Valley. 

Edslaor Dema 

Big earthen pot, used for cook- 
ing and other purposes. 

2 pice each. 


Eisi or 

Eai ... 

A large plate 

2 for 1 pice. 


Ehdda 

... 

A kind of cup 

1 pice each. 


Mils& 

• •• 

Ditto 

2 for 1 pice 

The same as the mdldh 
of the Assam Valley. 

Pat 

• •• 

Well ring 

5 for 1 
rupee. 

The same as the nad pdt 
of the Assam Valley. 

Pdtil 


Small pot used for cooking and 
other purposes. 

1 anna each. 

Tlie same as the handi of 
the Assam Valley. 

Piala 

• •• 

Oup ... •*. ... 

2 for 1 pice. 


Shar&h 


A kind of plate used as a cover. 

4 for 1 pice. 


S4nak 

• •• 

A kind of plate used chiefly by 
Huhamiuadans to eat rice on. 

3 for 1 pice. 


S4rai 

• •• 

A kind of jug for holding water 

4 annas each. 


Tari 

««■ 

A small plate 

10 for 1 
pice. 
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frame of artiole, . 


Description. 


Prioe. 


(c) Ndga Hills. 


Li 

This is the same in shape as the 
lil^no, bat larger, and is used 
chiefly for cooking rice. 

2 to 4 anuas 
each. 

tiikphu 

This resembles a vase in shape, 
with a long contracted neck, 
torminaling at the mouth in a 
fairly bread lip or flange. It 
is only used to carry water into 
the village. It ranges from 
18 inches to 2 feet in height, 
and from 9 to 12 inches in 1 
diameter. 

1 

6 annas to 
12 annas 
each. 

Liki 

This is of the same shape ns 
the LihpJiUf but larger. It is 
used only lor the pieparation 
of lice beer or “5 

12 annas to 

1 lupee 

8 annas 
each. 

Likuno 

Tliis is about tlfe size and shape 
of the ordinary brash loicf, but 
bluing proportionately a larger 
mouth. It is Uhed for cooking 
veg(itableH, &c. 

1 anna to 

2 annas 
each. 

Setuli 

A kind of earthen horat^ used 
for loa^^ting seeds, measuring 
from 10 to 20 incheb in dia- 
meter. 

4 annas to 

8 annas 
each. 

Tatseli ... 

This is of the same shape as Zf, 
ouly larger in size, some being 
as much as 18 inches in height 
and of about the same dia- 
meter. 

6 annas to 
12 annas 
each. 


(d) Khdei and Jaintia Hills. 


Ehew-ranei 

Chatis or gharas ... 


2 pice to 
4 annas 
each. 

Ehew-syntiw... 

Flower pots ••• 

••• 

2 annas to 
4 annas 
each. 

Ebew-iim ««• 

Gharas 

mam 

4 annas to 

6 annas 
each. 
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